Commonwealth of Massachusetts
Department of Telecommunications and Energy
Fitchburg Gas and Electric Light Company
Docket Nos. D.T.E. 02-24/25
Responses to the Division of Energy Resources First Set of Information Requests

Request No. DOER 1-37 (Electric):

Please refer to Schedule KMA-3 (Electric). This schedule identifies the Marginal Cost
customer and volumetric components for each rate class. For the last three Company
rate cases, please submit the Company’s estimated Marginal Cost customer and
volumetric components for each rate class.

Response:

For FG&E's Electric Division, the last three rate cases were; D.P.U. 90-122 (Rate Design
Case) (filed on May 17, 1990, D.P.U. 84-145 (filed on July 16, 1984), and D.P.U.
1270/1414 (1982).

For D.P.U. 90-122, the marginal cost customer and volumetric components are provided
in Attachment DOER 1-37 (Electric), pages 1 through 10.

For D.P.U. 84-145, FG&E did not file a marginal cost study. However, FG&E did review
and consider information regarding the Company’s marginal costs. That information is
provided in Attachment DOER 1-37 (Electric), page 11. In response to a request from
the Department, FG&E submitted a marginal cost study. That study is provided in
Attachment DOER 1-37 (Electric), pages 12 through 77. Note that due to the age of
these records, some portions are illegible.

FG&E has no records available pertaining to D.P.U. 1270/1414.

In the Department’s Investigation of FG&E’s Electric Distribution Rates (D.T.E. 99-118),
FG&E was directed to allocate the revenue decrease to its rate classes by means of an
equal percentage decrease to its distribution base rates. This proceeding culminated in
an across-the-board rate change and did not include an analysis of the design of rates,
nor was a marginal costs study performed.

Person Responsible: Karen M. Asbury
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DTE 02-24/25
Attachment DOER 1-37 (Electric)

FITCHBURG GAS AND ELECTRIC LIGHT CONPAMY Page 1 of 77
DEVELOPKERT OF MARGINAL COST BASED RATES %cbedu.}e % -
e aaae page 1 o

- 20 2y o e e o -

MARGINAL GHTED
CONPONENT COSTS CP R NCP EWH BILLING UNITS RATES
PRODUCTION (S/K¥) 697.83 24,411 141, 3%, 620 $9. 81689
TRANSNISSION (S/KW) 514.49 24,411 141, 39, 629 $9. 08250
DISTRIBUTION-PRI. ($/KY) $32. 81 A, 852 141,3%, 629 $0. 01302
DISTRIBUTION-SEC. (8$/KW) $33.00 4,852 141, 396,629 9. 89813
$8. 0484
ENERGY (S/KWH)

Ol _PEAK 0. 85459 67,383,654  47.661  64.82602
OFF PEAK $0. 03093 74,012,966  52.34X  $9.01619
141,3%,620 100.08%  $9.84221

CUSTOMER ($/MONTH) (R-1) $14.82

R A L R R R R R Y R RN R N R A Y I L]

(1) RATE DESIGN - BATE R-1  B-1 BILLING UNITS RATES REVENUES
CUSTONER T e T §12.73 $3,114,318
DENARD ($/K¥H) 9. 04054
ENERGY ($/KWH) $0, 04221
TOTAL " ea.08275
LESS FUEL CHARGE ($/KVH) 59, 83506
TOTAL ENERGY CHARGE ($/KVH) 123,629, 677 " s0.04768 5, 894, 663
CALCULATED REVENUE $9, 098, 961
ALLOCATED REVENUE 9, 09, 353
DIFFEREMCE s628
(2) RATE DESIGH - RATE R-1 -1 BILLING UNITS RATES REVENUES
CUSTONER 2,608 T %00 $1, 467,864
DENAKD ($/KVH) $9, 04054
ERERGY ($/KwH) $0. 04221
TOTAL T e.ea2rs
RECONCILIATION ADJUSTHENT ($/KVH) 0.013%
TOTAL 0911
LESS FUEL CHARGE ($/KVH) $9.03506
TOTAL ENERGY CHARGE (S/KVH) 123,629, 677 " s0. 06184 §7, 546, 355
GALCULATED REVENUE $9, 814,219
PLUS NULTI-UNIT CHARGE @ $16. 50 s, 138
LIS T 00 Ly T RENT O e

DIFFERENCE $11,038



FITCHBURG GAS AND ELECTRIC LIGHT COMPANY
DEVELOPMENT OF MARGINAL COST BASED RATES

{continued)
(3) RATE DESIGN - RATE R-2 R-2 BILLING UNITS RATES
CUSTOMER 24,109
$3.68
TOTAL ERERGY CHARGE ($/KVH) 7,897,614
$9. 83662
CALCULATED REVENUE
ALLOCATED REVENUE

R-1 + R-2 CALC. REVENUE
R-1 + R-2 ALLOC, REVEKUE

(1) REVENUE RECOMCILED ON THE CUSTONER CHARGE.
(2) R-1 CUSTOMER CHARGE SET THEN R-1 PLUS R-2 REVENUE RECOMCILED ON $/KVH BASIS.
(3) R-2 RATES SET AT 60X OF R-1.

Schedule 1
{page 2 of 2)

$285, 915

$372, 747

...........

(510,783)
$9,393, 184



{1)

(2)

FITCHBURG GAS AND ELECTRIC LIGHT COMPANY
DEVELOPNERT OF WARGINAL COST BASED RATES

CLASS KVl BILLING URITS
CP OR MCP 0N PEAK
24,411 67, 383, 64
24,411 67,383,64
, 852 67,383, 654
X 67, 383, 654

Schedule 2
{page 1 of 2)

VEIGHTED
RATES

-----------

RSN GG A RN AR SRR R R AR AR R ER R NN R R F AR B R R RS R REH 00400 R 00

CoST MARGINAL
CONPOKEXT COSTS
PRODUCTION (/KW) §97.83
TRANSNISSION ($/KW) 514,49
DISTRIBUTION-PRI. (S/KV) $52. 81
DISTRIBUTION-SEC. ($/KW) §33.00
ENERGY ($/KVH)

ON PEAK 0. 05459
OFF PEAX $9.03993
CUSTOMER (5/MONTH) (R-4) $25.67
R-1 AND R-4

RATE DESIGN - RATE R-4 BILLING UNITS
CUSTONER 244,704

DENAND - ALL ON PEAK (S/KWH)
ENERGY - OM PEAK (S/KWH)

TOTAL
LESS FUEL CHARGE ($/KWH)

TOTAL OM PEAK ENERGY CHRG (S/KWH) 58,028,749

ENERGY - OFF PEAK ($/KVH)
LESS FUEL CHARGE ($/KWH)

TOTAL OFF PEAK EMERGY CHRG ($/KWH) 65,673,552

R-1 AND R-4
RATE DESIGN - RATE R-4 BILLING URITS
CUSTONER 244, 644

DEMAND - ALL ON PEAK (S/KWH)
ENERGY - OX PEAK (S/KWH)
TOTAL - ON PEAK
RECONCILIATION ADJUSTMENMT ($/KWH)
TOTAL - O PEAK
LESS FUEL CHARGE ($/KWH)
TOTAL OX PEAK ENERGY CHRG (S/KWH) 58,028,749

ENERGY - OFF PEAK (S/KWH)
RECOMCILIATION ADJUSTNENT ($/KWH)

TOTAL - OFF PEAK
LESS FUEL CHARGE ($/KWH)

TOTAL OFF PEAK EMERGY CHRG (S/KWH) 65,673,552

CALCULATED REVENUE
ALLOCATED REVENUE

DIFFERENCE

.............

csenmercccveew

-

CALCULATED REVENUE
ALLOCATED REVENUE

DIFFERENCE

(50, 00413)

$@. 13966

50, 83893

63,215,411

$6, 969, 807

(6271, 232)

$9,013,986
$9,013, 645

...........

$6, 889, 173

$656, 879

$9,013, 116
§9, 013, 645



FITCHBURG GAS AND ELECTRIC LIGHT COMPANY

DEVELOPMENT OF MARGINAL COST BASED RATES Schedule 2
{continved) (page 2 of 2)

(3) RATE DESIGN - RATE R-4 R-4 BILLING UNITS RATES REVENUES
CUSTONER T o .0 $3%0
TOTAL ON PEAK ENERGY CHRG ($/KWH) 24,285 50.11872 $2,883
TOTAL OFF PEAK ENERGY CHRG ($/KWH) 48,339 $8. 00999 $483
glA.lliSw % gw@ 510,00 53'523

TARGET $5,292
DIFFERENCE "'"Zééééi

(1) REVENUE RECONCILED OM THE CUSTOMER CHARGE.
(2) CUSTOMER CHARGE SET THEN REVENUE RECONCILED ON $/KWH BASIS.
(3) REVENUE PROOF USING TEST YEAR R-4 BILLING DETERNINAKTS.



FITCHBURG GAS AND ELECTRIC LIGHT COMPANY
DEVELOPNENT OF MARGINAL COST BASED RATES Schedule 3
........................................ (Page 1 of 1)

COMMERCIAL RATE Gl

-

coST NARGINAL CLASS WEIGHTED
COMPONENT COSTS CP OR NCP K¥H BILLING UNITS RATES
PRODUCTION ($/K¥) $97.83 N2 4,023,692 $9,01731
TRANSHISSION (S/KW) 514,49 712 4,023,692 69, 08256
DISTRIBUTIOR-PRI. (S/KW) $52.81 895 4,023,692 $9,01175
DISTRIBUTION-SEC. ($/KW) $33.00 895 4,023,692 $0. 00734
”l 038%
ENERGY ($/KWH)

ON PEAX 9. 85459 2,388,371 59.361  68.83240
OFF PEAK $9.83093 1,635,321  40.64%  $9.01257
4,023,692 100.00%  59.04497

CUSTONER ($/MONTH) $15.79

GRS RERER AT AR ARG A RS RARAERRST ARG M RA AR EA R R AR EREREREE 4R 0000 SRS

(1) RATE DESIGH - RATE G-1 6-1 BILLING URITS RATES REVENUES

osroe ' 818,46 Tenna
e a1
TOTAL T en.0809
LESS FUEL CHARGE (S/KVH) $0. 03506

TOTAL ENERGY CHARGE (S/KVH) 3,729,277 s, 04887 $12, 250

CALCULATED REVENUE $417, 061

ALLOCATED REVENUE $417, 057

DIFFERENCE "

(2) RATE DESIGH - RATE G-1 G-1 BILLING UNITS RATES REVENUES

O ems L% ma e
EXERGY 6/ K¥H) S 01437
TOTAL o080
RECONCILIATION ADJUSTHENT ($/K¥H) 50.01180
TOTAL | " e.095m4
LESS FUEL CHARGE (S/KVH) $0. 03506

TOTAL ENERGY CHARGE (S/KVK) 3,729,277 " en. 06067 $226, 255

CALGULATED REVENUE 8417, 077

ALLOCATED REVERUE s417, 057

DIFFERENCE 28

{1) REVENUE RECONCILED ON THE CUSTOMER CHARGE.
{2) CUSTOMER CHARGE SET THEM REVENUE RECONCILED ON $/KWH BASIS.



FITCHBURG GAS AND ELECTRIC LIGHT CONPANY
DEVELOPNENT OF MARGINAL COST BASED RATES

CONNERCIAL RATES 6-2

cosT NARGINAL
CONPOMENT CosTS
PRODUCTION ($/K¥) 694,52
TRANSNISSION (S/KW) 514,00
DISTRIBUTION-PRI. (S/KY) 642,64
DISTRIBUTION-SEC. ($/K¥) $19.65
ENERGY ($/K¥H)
ON PEAK $9, 85456
OFF PEAK $9, 09093
CUSTONMER (S/MONTH) $33.83

CLASS
CP OR NCP K¥ BILLING UNITS

28, 7% 462,936
m'm 462I9$
21,063 462,936
15,314 462 936
67,926,454
46,509,319
114,435,773

Schedule 4
(page 1 of 1)

3003239

N A I N R R A N T R R R R R A R S R R R B R R A B R R O R R PR R R F R R R R AR AR AR R R

(1) RATE DESIGN - RATE G-2 6-2 BILLING UNITS RATES
cSTONER e T §112.62
DENAMD ($/K¥) 428,837 §.47

ENERGY($/K¥H) 53, 844%
LESS FUEL CHARGE ($/K¥H) +3. 83506
TOTAL ENERGY CHARGE (S/KVH) 185, 834,832 6000989
CALCULATED REVENVE
ALLOCATED REVENUE
DIFFERENCE

(2) RATE DESIGH - RATE 6-2 G-2 BILLING UNITS RATES
custoR o8 $35.00
DENAKD ($/K¥) 428,837 $3.28

m&ﬁ}g} ADJUSTHENT ($/KVEH) . 00781
LESS FUEL CHARGE ($/KVH) & e
TOTAL ENERGY GHARGE (S/KVH) 105,834,032 T sa.01730

CALCULATED REVERUE
R B
DIFFERENCE

(1) REVENUE RECONCILED ON THE CUSTONER CHARG

(2) CUSTOMER CHARGE SET THEN REVENUE RECOICILED ON HALF ENERGY-HALF DEMAND,

$2, 244, 667
§3, 283,412

1,846, 699

$6,494,778

$3, 979, 687

51,839, 929

§6, 506, 896

$6,494, 736
$12,614



FITCHBURG GAS AND ELECTRIC LIGHT COMPANY
DEVELOPMENT OF MARGINAL COST BASED RATES

INDUSTRIAL RATE G-3

MARGINAL CLASS
COMPONENT C0sTS

PRODUCTIOR (6/KW) 687,18 2,776
TRANSNISSION (6/KW) $12.91 20,776
DISTRIBUTION-PRI. (6/KW) $20.27 19, 800
DISTRIBUTION-SEC. ($/KW) $0.00 8
ENERGY (S/KWH)

0N PEAK 9. 05188

OFF PEAK $9. 83057
CUSTOMER (S/MONTH) $205. 67

CP OR NCP KVA BILLING UNITS

Schedule 5
(page 1 of 1)

SN R RN R ARSIt AR AR RN SRR AR RGN N L ARG R SRR R BB LR RS ER LB

{1)  RATE DESIGN - RATE G-3 6-3 BILLING UNITS
CUSTOMER M8
DENAND (S/KVA) 374,100

ON PEAK ENERGY($/K¥H)
LESS FUEL CHARGE ($/KVH)

TOTAL ON PEAK ENERGY CHRG ($/KWH) 68,723,

OFF PEAK ENERGY(S/KWH)
LESS FUEL CHARGE ($/KWH)

TOTAL OFF PEAK ENERGY CHRG (S$/KWH) 58, 424,

(2

—~—

DENAND ($/KVA) 374,

ON PEAK ERERGY($/KVH)
RECOMCILIATION ADJUSTNENT ($/KVH)

TOTAL
LESS FUEL CHARGE ($/KWH)

630

.............

($0. 00449)

622

GALCULATED REVEMUE
ALLOCATED REVENUE

DIFFERENCE

RATE DESIGN - RATE G-3 G-3 BILLING UKITS

.............

TOTAL OR PEAK ENERGY CHRG ($/KWH) 68,723,630

OFF PEAK ENERGY($/KWH)
RECOCILIATION ADJUSTMENT ($/KVEH)

TOTAL
LESS FUEL CHARGE ($/KVH)

TOTAL OFF PEAK ENERGY CHRG ($/KVH) 58, 424,622

(1) REVENUE RECONCILED ON THE CUSTOMER CHARGE.

{2) CUSTOMER CHARGE SET THEN REVENUE RECORCILED OK HALF DENAND-HALF EMERGY.

CALCULATED REVERUE
ALLOCATED REVEKUE

DIFFERENCE

1,981,317
$2,199,708

§1, 155, 931

(8262, 327)

§5,074,630
$9, 074, 631

§3,138, 699

§1,663, 112

$168, 847

§5, 075, 858
$5, 874, 631



FITCHBURG GAS AND ELECTRIC LIGHT CONPANY
DEVELOPNENT OF MARGINAL COST BASED RATES (Sched\lxlefsz)
--------- --- R page 1 o

COST NARGINAL CLASS K¥ BILLING UNITS YEIGHTED
COMPONENT COSTS CP OR NCP ON PEAK RATES
PRODUCTION ($/KW) 594, 52 29,85 384,410 §5.13
TRANSHISSION ($/KV) $14,00 29, 856 384,419 $0.76
DISTRIBUTION-PRI. (S/KW) 542,64 21,123 384,410 2.4
DISTRIBUTION-SEC. (8/KW) 619.65 15,358 384,410 $0.79
§9.02
EMERGY ($/KvH)
0N PEAK 60, 85456
OFF PEAK 60,03093
CUSTOMER (S/MONTH) (G-4) $37.03
AR R R R A R R R R AR NS A RS A S R S R RN AR R RN AR AR R RN R R GRS E BRSNS SRR R MR RG R RN ESY
G-2 AND G-4
(1) RATE DESIGN - RATE G-4 BILLING UNITS RATES REVENUES
CUSTONER 19,908 $115.98 2,308, 930
ON PEAK DENAND (S/KW) 351,923 $9.02 $3,172, 866
ON PEAXK EMERGY($/KWH) $0. 85456
LESS FUEL CHARGE (8/KVH) $9. 93206
TOTAL ON PEAK ENERGY CHRG ($/KWH) 62,207,208 $0.01950 $1,213,041
OFF PEAK ENERGY(S/K¥H) $0.03893
LESS FUEL CHARGE ($/K¥H) $0. 03396
TOTAL OFF PEAK ENERGY CHRG (S/KVH) 43,930,324 ($0.00413) (6181, 432)
CALCULATED REVENUE $6, 313, 404
ALLOCATED REVENUE $6, 513, 361
DIFFERENCE $43
5-2 AND G-4
(2) RATE DESIGN - RATE G-4 BILLING UNITS RATES REVENUES
CUSTOMER 19,9508 $35. 00 $696, 789
ON PEAK DENAND ($/KW) 351,923 $1L.31 $3, 989, 249
ON PEAK ENERGY($/KWH) $0. 05456
RECOMCILIATION ADJUSTMENT ($/KWR) $0. 00758
TOTAL 60.06214
LESS FUEL CHARGE ($/KWH) $9. 83506
TOTAL ON PEAK ENERGY CHRG ($/KWH) 62,207,208 $0. 02708 $1,684, 571
OFF PEAK ENERGY(S/KWH) 50. 03093
RECONCILIATION ADJUSTMENT (s/KWH) $8. 08758
TOTAL 50,3851
LESS FUEL CHARGE ($/KWH) 8. 83506
TOTAL OFF PEAK ENERGY CHRG (S/KVH) 43,930,324 $0. 00345 $151, 560
CALCULATED REVENUE $6, 513, 159
ALLOCATED REVENUE $6, 313, 361

DIFFERENCE {$202)



FITCHBURG GAS AND ELECTRIC LIGHT COMPANY

DEVELOPMENT OF MARGINAL COST BASED RATES Schedule 6
(continved) (page 2 of 2)
(3) RATE DESIGN - RATE G-4 G-4 BILLING URITS RATES REVENUES
custo I 5.0 00 u;
ON PEAK DEMAND ($/KW) 366 $11.31 $4,139
TOTAL OH PEAK EHERGY CERG ($/KWH) 15,084 $0.02768 $408
TOTAL OFF PEAK EMERGY CHRG (S/KWH) 288,416 $49, 00345 $995
CALCULATED REVENUE $3,963
PLUS METER CHARGE @ $4.00 $48
ALLOCATED REVENUE $18,625
DIFFERENCE " (s12,614)

(1) REVENUE RECONCILED ON THE CUSTOMER CHARGE.
(2) CUSTOMER CHARGE SET THEN REVENUE RECONCILED ON HALF DEMAND-HALF ENERGY.
(3) REVENUE PROOF USING TEST YEAR G-4 BILLING DETERMINANTS.



FITCHBURG GAS AND ELECTRIC LIGHT COMPANY
DEVELOPMENT OF NARGINAL COST BASED RATES (Schedllxlef7”
- - - page °

CONNERCIAL RATES G-2 AND G-5 -

costT NARGINAL CLASS YEIGHTED
COMPONENT €OSTS CP OR NCP KW BILLING UNITS RATES

PRODUCTION ($/KN) 5§94, 52 21,027 115,701,495 $0.081718
TRANSHISSION (S/KW) $14.00 21,027 115,701,495 $0. 00254
DISTRIBUTION-PRI. ($/KM) 642,64 21,297 115,701,495 0. 98785
DISTRIBUTION-SEC. (8/K¥) $19.65 15,484 115,701, 495 9, 00263
$0. 03620

EMERGY (§/KVH)
ON PEAX 60, 85456 68,677,738  59.361  $0.83239
OFF PEAK 68.03093 47,023,737  40.64%  $9.01257

115,701,495 100.00%  $3.244%

R R R R R N R R RN R R R R S R R R R RGN R R R R RN R R R R R R RN R RO R R R R R R R R RN R RN RRRRORR IR R DR R R SRR RS R0 RSND

(1) RATE DESIGN - RATE G-5 6-5 BILLING UNITS RATES REVENUES

customr w7 §59.53. 25,003
EERGY (S V) 20,0446
TOTAL Y
LESS FUEL CEARGE ($/KVH) $0.03506

TOTAL ENERGY CHARGE (S/KWH) 1,175,811 e 04009 547, 106

CALCULATED REVENUE §72, 109

ALLOCATED REVENUE §72,107

DIFFERENCE &2

(2) RATE DESIGH - RATE G-5 6-5 BILLING UNITS RATES REVERUES

cusoeR w T Q7 §1,373
p 21
TOTAL T e.e7516
RECOMCILIATION ADJUSTHENT ($/KWH) 0.02011
TOTAL ez
LESS FUEL CHARGE (S/KWH) 9. 83506

TOTAL ENERGY CHARGE (S/KWH) 1,175,011 " ea.06020 $70, 7%

CALCULATED REVENUE §72,109

ALLOCATED REVEHUE s

DIFFERENCE 52

(1) REVENUE RECONCILED O THE CUSTOMER CHARGE.
(2) CUSTOMER CHARGE SET THEN REVENUE RECONCILED ON $/KVH BASIS.



EXHIBIT GRG-8

FITCHBURG GAS AND ELECTRIC LIGHT COMPANY
REVIER OF MARGINAL COSTS

MARGINAL ENERGY COSTS BASED ON QUARTERLY CFA FILINGS

AUG-0CT NOV-JAN FEB-APR MAY-JuL

1983 1983 1984 1984
1. ESTIMATED QF RATE 1) $0.04068  $0,04577  $0.05394  $0.05333
2. ESTIMATED FUEL COST RATE $0.03%21  40.04741  $0.05266  $0.0527%
3. DIFFERENCE $0.00147  $0.0023¢  $0.00128  $0.00078

MARGINAL POWER SUPPLY CAPACITY COSTS AS ESTIMATED

4, ESTIMATED COST OF ACQUIRING NEW CAPACITY $30.00 PER KW-YEAR
S. RESERVE MARGIN ALLOWANCE OF 20% $6.00
6. TRANSMISSION LOSS ALLOWANCE OF 6% $2.16
7. TRANSHISSION INVESTMENT ALLOWANCE OF 50% $18.08
8. TOTAL ESTIMATED POWER SUPPLY CAPACITY COST $57.24 PER KW-YEAR
8. CAPACITY COST PER MONTH $4.77 PER KW-MONTH
10, PRESENT COMMERCIAL/INDUSTRIAL DEMAND CHARGES $3,96 PER KW-MONTH

NOTES:

[1) VALUES PRESENTED ARE THE ESTINATED AVOIDED COST RATES FOR QUALIFYING
FACILITIES AT THE SECONDARY DISTRIBUTION LEVEL.

I



FITCHBURG GAS AND ELECTRIC LIGHT COMPANY
DPU 84-145
RESPONSE TO THIRD SET OF DPU REQUESTS

Responsible Witness: George R. Gantz

DpPU-3-1-4 1. Please provide a calculation of the Company's
marginal capacity costs by voltage levels and
daily and seasonal time periods according to the
modified peaker method approved in Boston Edison
Company, D.P.U. 1720 (1984). (See pp. 156-160).

2. Provide a calculation of marginal transmission
and distribution costs by voltage level and daily
and seasonal time periods according to the method
approved in the same Order, with the appropriate
statistical justification for the historical and
projected relationship between a change in peak
load and transmission (or distribution) investment
used to determine the costs of an additional KW of
demand on the transmission and distribution
systems. (See pp. 160-164).

3. Please provide a calculation of marginal
customer costs according to the method approved in
D.P.U. 1720. (See pp. 163-173).

4. Provide marginal cost-based rates in
conformance with the methodology set in D.P.U.
1720. (See pp. 118, 155, 166-173).

Supplmental See attached.
Response

Date: November 16, 1984

B



FITCHBURG GAS AND ELECTRIC LIGHT COMPANY
MARGINAL COST STUDY
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1B. Transmission
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PAGE 1

FITCHBURG GAS AND ELECTRIC LIGHT COMPANY
MARGINAL COST STUDY
SECTION I: DESCRIPTION

A. Introduction

B. Generation

C. Transmission

D. Distribution and Customer
E. Conclusions

A. Introduction

The accompanying study reflects the Company's best efforts to
respond to the Massachusetts Department of Public Utilities®
request for a marginal cost study conforming with the methodology
set forth in the Department's recent rate order for Boston Edison
Company (D.P.U. 1720). Certain problems were encountered that
prevented us fram duplicating precisely the study performed by
Boston Edison. However, we believe the study satisfies the
general principles set forth by the Department in D.P.U. 1720 and
provides the best estimates presently available of the Company's
marginal costs. The Company does not believe, however, that this
study should be the sole determinant for designing cost-based
rates. More specifically, the Company believes that the study
generally supports the rate design recommendations made by the
Company in their original filing, but that the marginal cost study
itself shows such a dramatic result that it should not be used in
designing rates in the manner prescribed by the Department in
D.P.U. 1720. This recommendation is explained in greater detail
in the concluding section below. :

The study is organized in a manner intended to facilitate
review. Section I of the study is this description. Section IT
contains the schedules demonstrating the actual marginal cost
calculations and results. In particular, Schedules 1, 1A, 1B, and
1C show the development of marginal demand costs including
Generation, Transmission and Distribution Capacity costs.
Schedule 2 shows the development of marginal energy costs and
Schedules 3, 3a, and 3b show the development of marginal customer
costs. Schedules 4,5, and 6 then show the comparison of marginal
costs with the revenue requirement, the calculation of marginal
costs constrained to that requirement, and the development of
demonstration marginal cost-based rates, respectively.

Section III contains all of the workpapers for the specific
numbers utilized in all of the schedules, including investments,
expenses, loaders, carrying charges, and miscellaneous. Section
IV contains the few external workpapers that we felt were required
to allow a comprehensive review of the study without need for
extensive discovery. .
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B. GENERATION COSTS

Generation costs have been estimated using the modified
peaker methodology established by the Department in D.P.U. 1720.
The current cost of a peaker is escalated to the future point in
time that capacity will be needed for the utility, then the
resulting value is discounted to current year dollars. In the
case of Fitchburg, although capacity will be needed by 1986, that
need is expected to be satisfied through purchases of capacity
from existing facilities that have significantly lower operating
costs than a peaker. The pure capacity cost of such plants is
less than the cost of a peaker. Hence, for the 1986 time period,
peaker costs would overstate the generation capacity costs to be
experienced by the Campany.

We expect our needs for capacity to be met with existing,
lower—operatlng cost units through the 1980's. At the point in
time in New England when such units are no longer available, then
one or more utilities in New England will have to build new
capacity just to meet reliability needs. At that point in time,
the marginal capacity cost of generation may well be the cost of a
peaker. Since Boston Edison in D.P.U. 1720 has estimated 1991 as
the year in which new capacity will be required for their system,
we have also used 1991.

Once the marginal generation capacity investment is
determined, allowances are added for reserve margin, general
plant, and plant related administrative and general expense. The
resultlng total investment is multiplied times a levelized
carrying charge which measures the first year econamic cost of the
present value of the total revenue requ1rements associated with
the investment. The annual carrying costs in current dollars are
then added to estimates of operating and maintenance expense and
non-plant related administrative and general expense to yield
total estimated marginal cost for generation capacity. This cost
must then be adjusted for losses on the transmission and
distribution system.

'S
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In addition to marginal generation capacity costs, estimates
must be made of marginal generation energy costs. Such estimates
have been provided to the D.P.U. by the Company, as part of the
Company's quarterly Fuel Charge Adjustment filings, for the
purpose of establishing rates for Qualifying Facilities. We have
used the estimated QF rates for each of the twelve months in 1984
as a basis for our marginal energy cost estimates in this study.
The raw QF rates are first weighted by monthly generation to yield
an annual weighted average rate for on-peak, off-peak, and total
periods. To these rates we have added an allowance for working
capital and an allowance for transmission expense. The working
capital allowance reflects the carrying costs for Materials and
Supplies (inventory) and for Working Cash Requirements. The
transmission expense adder reflects the fact that the Company must
pay other utilities for the transmission of both on-peak and off-
peak marginal energy from the generation source to the Company's
system. These adders are appropriate for calculation of marginal
costs, but should be excluded, as they are presently, from
calculation of avoided costs, because such costs are not avoidable
over the short term. The resulting costs are then adjusted
appropriately for transmission and distribution losses.

C. TRANSMISSION

The Company presently does not have available an accurate
forecast of the costs of future transmission investment required
to meet increases in peak loads. We have therefore relied
exclusively on historical data as the basis for estimating
marginal costs. The Company's plant accounting data for the
period from 1974 through 1984 shows the original cost of all plant
additions and retirements by year. Data for 1984 is based on
actual results through September and on a review of outstanding
work orders for the remainder of the year. These costs have been
escalated on an account by account basis* to 1984 using the Handy-
Whitman index of Electric Utility Costs for the North Atlantic
Region. We have assumed that all retirements had service lives
equal to the current average depreciable life for that plant
account. The resulting total net investment in 1984 dollars is
divided by the increase in average monthly peak loads from 1974 to
1984 to yield an estimated investment per kilowatt of increased
demand. Allowances for general plant and for plant related A&G
expense are added to the net investment. Annual carrying costs
and expenses are then calculated in a manner identical to that
described above for generation capacity. The resulting value is
also adjusted for losses to yield the estimated marginal cost of
transmission capacity.

e
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D. DISTRIBUTION AND CUSTOMER

The procedure for estimating the marginal cost of
distribution capacity is similar to the process described above
for transmission. Net investment costs per kilowatt are
calculated from data for 1974 through 1984 for Accounts 360-362,
Accounts 364-365, Accounts 366-367, and Account 368. One
adjustment to the distribution plant data was made due to the fact
that a very large retirement of distribution plant took place in
1981, when the Company's No. 6 Generating Station was retired.
That distribution retirement was a retirement of subtransmission
equipment, the need for which was obviated by the investments in
new Transmission facilities made by the Company in 1973 and
earlier. That retirement therefore had to be removed fram the
1981 Distribution retirements in order to properly reflect net
distribution investments in 1981. Accounts 364-365 and 366-367
are split to Primary and Secondary on the same basis as the
Company's original Cost Of Service Study in Exhibit GRG-6.

Allowances for general plant and for the plant related
portion of A&G expense are added to net investment per unit.
Carrying charges, OsM expenses and the remaining A&G expenses are
then summed to yield total annual costs per kilowatt of demand.
In the case of distribution capacity, the measure of demand is
non-coincident peak demand rather than system coincident peak
demand. The several components of distribution capacity are then
aggregated into Primary and Secondary categories. No loss factor
is applied.

The remaining components of distribution plant are the
customer related components and include services, meters and
street lighting equipment. The marginal cost of these components
have been estimated in a very similar manner to the other
components of distribution plant, however the estimate of net
investment cost per unit is derived from current cost information
rather than historical data. Current installed costs for
services, meters and street lighting equipment of various types
have been obtained and/or estimated from engineering and
purchasing information. The general plant and plant related As&G
adders are applied, and then carrying costs and O&M expenses
calculated to yield total marginal distribution customer costs.

The only additional customer related costs are. the costs of
custamer accounting and customer service activities. These costs
are calculated in the same manner as all other expenses and added
to the other camponents of customer costs to give total marginal
customer costs.

N\
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E. CONCLUSIONS

The marginal cost study filed demonstrates that marginal
costs for the Campany are below the revenue requirement requested
by the Company in this case by over $9 Million. This result is
primarily due to the fact that the Company's marginal energy costs
are not significantly different from the Company's average fuel
costs. Such a result can be expected for most utilities that rely
in whole or in part on very large energy purchases from single
facilities or systems. In such cases, the cost of additional
energy purchases are generally based on the average costs of the
selling utility and not on the marginal costs.

The Company believes that caution must be used in
interpreting and utilizing the results of the Marginal Cost Study
for purposes of rate design. In particular, extreme care must be
used in performing an incremental cost analysis such as that
required for transmission and distribution capacity cost. A
uniform, systematic correlation between investments and load will
simply not exist due to the "lumpy" nature of such investments,
to the differing time horizons for various construction
activities, to the inaccuracies and lags in the planning process
relative to actual experience, and to inherent deficiencies in the
data set and methods of analysis required to develop the actual
cost of additions net of retirements in current dollars. In
addition, results which may appear on the surface to be incorrect
may actually signal real changes in cost structure. For example,
the net negative ten-year investment in distribution structures
and station equipment (Accounts 360-362) is probably the result of
the gradual evolution of the Company's system towards higher
voltage and more economical primary distribution circuits. The
Company believes that the incremental investment analysis
presented here is reasonable, but very sensitive to future changes
in investment patterns and loads.

More specific problems are encountered when actually using
the results of the Company's Marginal Cost Study for rate design.
For example, utilizing the results of the Marginal Cost Study to
design rates strictly in accordance with the approach developed by
the Department in D.P.U. 1720 would result in extremely high
customer charges of $16.61, $146.62 and $18,000.88 per month for
residential, commercial and industrial customers, respectively, a
result which neither the Company nor the intervenors would
recommend. If the reconciling of marginal cost rates to class
revenues were accomplished on the demand portion of costs instead
of the customer portion, the resulting demands charges would also
be extremely high, roughly $15 for both E-GS1 and E-GS2
customers. Reconciling marginal costs to class revenues while
satisfying the Rate Continuity objective is a significant problem
given the marginal cost results. :

%
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However, the results of the marginal cost study do confirm
certain general observations made by the Company in the original
filing. In particular, the marginal costs are less than the
revenue requirement, and marginal energy costs are almost equal to
the Company's average fuel costs. The econanic efficiency
objective would therefore suggest that energy charges should be
increased modestly, if at all. Second, the study shows
unconstrained marginal custamer costs to be significantly higher
than current custcomer charges, namely $7.81, $19.58, and $159.81
respectively for residential, commercial and industrial custamers.
The Company does not recommend setting custamer charges at the
marginal customer cost level, due primarily to the need for Rate
Continuity. However, the results do show that the Company's
proposed customer charges are quite modest and reasonable.
Finally, the marginal cost study shows that marginal demand
related costs are significantly higher than present demand charges
both for rate GS-2 and, more severely, for rate GS-1. The
proposed demand charge of $6 would provide a reasonable balance
between marginal cost results, marginal cost reconciliation, and
Rate Continuity for both E-GS1 and E-GS2.

Based on a review of the marginal cost results, the Company
recommends that the filed rate design proposals be adopted as
reasonable steps towards marginal cost-based rate designs. The
Company also offers to prepare, prior to its next rate case
filing, a more detailed and comprehensive analysis of marginal
cost-based rates on a class by class basis. That analysis would
build upon the Marginal Cost Study presented here and would form
the basis for the Company's rate design proposals in that rate
case.

NOTE: In order to address concerns regarding the Company's
demand allocators, we have rerun the marginal cost study utilizing
the demand allocators derived from PSNH data, as shown in Exhibit
HO-29. The marginal cost results appear to be relatively stable
under changes in demand allocators, although some significant
shifting of demand costs between classes does occur. The
Company's conclusions based on this alternate scenario would be
generally the same. The Marginal Cost Study Schedules
corresponding to this sensitivity run are attached as Case B.

|t



FIICHBUKG GAS AND ELECTKIC LIGHI COMPANY SCHEDULE 1
MARGINAL COST STUDY - '
SUMMARY OF DEMAND COSTS

A. TOTAL DEMAND COSI BY VOLIAGE LEVEL GENERAT ION SUB-IRAN PRINARY SECONDAKY
COINCIDENT PEAK RELATED COSIS:
1. BAKGINAL DEMARD LOSS EACTOR (13 8.8634 14.089% 15.2112
2. GENERATION COST (2] $37.90 $40.83 $42.78 $43.20
3. TRANSMISSION COST (3] $22.42 $24.42 25.58 $20.84
4. TOTAL DEMAND COST PER KW CP $39.92 $65.20 $68.37 $69.04
NON-COINCIDENT PEAR KELAIED COSIS:
9. DISTRIBUTION COSI L4l $0.00 $0.00 $21.82 $60.48
b. TOTAL VEKAND COST PEK KW NCE $0.00 %0.00 $21.82 $60.48
B. I0TAL DEMAND COST BY TIME PERIOD (5] GENERRT 10N SUB-TRAN PRINARY SECONDARY
1. CPF DEMANDS ON PEAK 1002 $39.92 $63.29 $68.37 $69.04
OEE PEAK 1174 $0.00 $0.00 $0.00 $G.00
2. NCP DEMANDS ON PEAK 80% $0.00 $0.00 ¥17.4b $48.36
OFt FERK 204 $0.00 $0.00 ¥4.36 $12.10
C. T0TAL DEMAND COST BY CLASS [61: RES GS1 G52 oL
PEKCENT AT PRINARY VOLIAGE 0.002 29.641% 95.99% 0.00%
PEKCENT AT SECOWIMKY VOLIAGE 160.00% 74.30% 4.01% 100,002
1. COINCIDENI DEMAND COST PEK Kw CF $69.04 $64.87 $68.3¢ $69.04
2. CLASS COINCIDENCE EACTIOR 0.3252 0.6270 0.4064 0.4167
3. CF DEMAND COST ALJUSTED 10 NCP DEMANDS $22.73 $43.14 $31.2¢2 $26.77
4, DE#AND COST PER KW NCF $60.48 $36.57 $23.37 $60.48
S I0IAL DEMAHD CUSTS PER KW NCY $83.21 $93.70 $24.38 $69.2%
HUTES

(1] SEE WORKPAPER E-1. LOSSES APPLY TU CP COSIS OMLY, E.G. GEMERATIUN &NL TRANSMISSIOW.

£2] SEt SCHEWULE 1A

{31 SEE SCHEULULE 1B

{4} SEE SCHELULE 1L

5] SEE WOKKPAFER E-2. CUSTS Br TIaE PEKIGD ARE WOT USED EQR CALCULATING COSTS Br CLnSS DUE 10 THE LACK OF CLAS
(6] SEE WOKKPAPEK E-3 EOF DATA ON CLASS DEMANDS KY VOLIAGE LEVEL AND' LLASS COINCIDENCE EACTUKS.



£ [ICHBURG GAS AND ELECTIKIC LIGKT COMPANY SCHEDULE 1A
MARGINAL COST STUDY
HAKGINAL COSIS OF GENEKATION

A. INVESTHENT COSIS

1. COST OF & FEAKER IN 1984 [1] $320.02 /KW OF CAPACITY

2. INELATE TO 1991 AT cSUALATION KAIE [21 = b.2lsk 487.36

3. DISCOUNT to 1984 AT KATE OF XETURN 153.37% 177.21

4, ADD 201 EOR RESERVE RARGIN 20.00% 35.44

7. NET INVESTHENT COS1 $212.65 /KW ON 31SIEH PEAK
6. ADD LOAVER EOK RENERAL FLANT [31] 2.1 4.52

7. ADD LOADER EUK PLANT A%a L4l 1.21% 2.58

8. I0TAL IWVESTHENT COSI $219.75 /kW UE SYSTEN FEAK
B. ANNUAL GENERATION COSIS

9. LEVELIZED CARKYING CHAKGE RAIE (5] 16.09%
10. ANNUAL CAKRYING CHAKGES $35.36
11. QPERATION AND nAINTENANCE EXPENSE (ol $1.32
12. ADD NON-FLANT AlG (7] 17.702 $U.32
13. T0TAL GENERATIUN CAPACITY COSIS $37.50 /KW OF SYSTEM-PEAK (8]

NOTES:

[1} SET WORKPAPER A-l.

[2] SEZ WURKPAPER E-4. HANDY-WHITHAN ESLALATION EOK THE IWENTY (EAR PERIOD 1504-1984 HAS BEEN SELECTED
#S THE MOST KEPRESENIATIVE OF HISTORICAL, AND EXPECTED FUTURE ESCALATION RATES.

[3] SEE WORKPAPER C-1.

[4] SEE WORKPAPER C-2.

(5] SEE WORKPAPER D-1.

{6] SEE WORKPAFER #-1,

{71 SEE WORKPAPER C-3.

(8] 5(STEM PEAK DEMAND CAN BE LEFINED AS NEPQOL - DETERMINED CAPABILITY RESPONSIBILITY. CONTRIBUTION 10
AVERAGE MONTHLY COINCIDENT PEARS IS AN AFPROPRIAIE MEASUKE OF CAPAKILITY KESFUNSIBILITY AND CAN
THEREEORE BE USED T0 ALLOCAIE GEHERATION CAPACITY COSIS.

2\



EITCHBURG GAS AND ELECIRIC LIGHI COMPANY

1984 MA

RGINAL COST SIUDY

MARGINAL COSIS OF TRANSHISSION

A, INVESTHENT CUSIS

1-
2'

3'

4.
5‘

&.

NET INCK. I[NVEST. ‘74-'84 ($1984) (11
INCREASE IN AVE, MONTHLY PEAKS ‘74-784 (2]

NET INVESTHENT COSI

ADD LOAUER EOR SENERAL PLANT 131
40D LOADER EOR FLANT AL L4]

T0TAL INVESTAENT COST

B. ANNUAL IRANSMISSION CUSIS

7.
6.
7.
8.

9.

LEVELIZED CARRYING CHARGE RATE (351
#HNUAL CAKKTING CHARGES
OFERATION AND HAINTENANCE EXPENSE (6]
ADD NON-PLANT A4 [7]

TOTAL ANNUAL COSTS PEK UNIT

HOTES:

{11 SEE WORKPAPER A-2
(2] SEE WORKFAPER w-2
{31 SEE WORKPAPER C-1
[4] SEE WORKPAPER C-2
(3] SEE WORKPAPEK D-2
{6] SEE WORKPAFER B-1
(7] SEE WORKPAPER C-3

$1,399,180
10,187

$136.96 /KW BASED UN AVEKAGE MONTHLY SYSTEM PEAKS

$2.91
1.8b

$141.34 /KW AVE. HU. FEAK

19.93
2,33
0.16

$22.42 /KN AVE, MU. PEAK

SCHEDULE 1B

L2



Al

ll

- 2l

3.

o,

wn

6.

7.
B.
3.
10.

1.

INVESTNENT COSTS (1]

(NCR. INVEST. '74--54 {21
INCRERSE IN PEAKS ‘74-"844 (3]

NET INVESTMENT tUST/iW NCP

. ADD LOAUER EORK GEN PLANT [4]
. ADD LOADER EOR PLANT AXG (3]

T0TAL INVESTHENT CDS5I

. ANNUAL DISTRiIBUTION COSIS

LEVELIZED C. CHG RAIE (6]
ANNUAL CARKYING CHARGES
OPER. AND AMAINI. EXPENSE (7]

ADD NON-PLANT Ash (8]

TOTAL ANNUAL LOSTS/KW NCP

NOTES:

FITCHBURG GAS AND ELECTRIC LIGHT COMPANY SCHEDULE 1C
1984 MARGINAL COST STUDY
MARGINAL COST OF DISTRIBUTION

ACCOUNIS  364-363 ACLOUNIS 366-367 )
ACCOUNTS ACLOUNIT
360~363 PR IBAKY SECONDAKY PRIHARY SECONDARY 368
{$300,098)  $1,429,189  #1,429,i89 $381,867 $381,867 942,916
10,187 20,864 14,330 20,304 14,330 14,330
($29.46) $08.30 $99.74 $18.30 - $20.03 $55.80
{0.63) 1.46 .12 0.39 ¢.97 .40
10.36) G.383 1.2l 0.22 0.32 a6
{$30.44) $70.79 $103.07 314,91 $27.54 $68.00
15.692 14.62% 14.624 i4.62% 14.621 19.06%
($4.79) $10.3% $15.07 $2.77 $4.03 $12.96
$2.33 $2.73 $1.87 $2.73 $1.87 $0.07
L.71 i3 1.36 1.99 1.36 G.0%
($0.72) 310.06 314,31 37.48 $7.20 $13.09

{11 PRIMAKY DISTKIBUTION INCLUDES ACCOUNT 360-352,AND PRIAARY PORTIONS QF #CCOUNT J4-363, AnD ACCOUNTS Joo-367
SECONDARY LISTRIBUTION INCLULES SECGNDAKY FOKTIONS OF ACCUUNIS 304-3b5, AND ACCUUNIS 360-367, AND ACCUUNT 3

{21 SEE WORKFAPER A-3
{3] SEE WOKKPAPER A-3
£4) SEE WORKPAPER C-l.
{31 SEE WOKKPAFEK C-2.
(6] SEE WGEKPAPER D-3
{71 SEE WORKPAPER B-1
(81 SEE WORKPAFER C-3.

3aME X LOADER AS EOR IRANSHISSION AND GENERATION.
SANE % LOADER AS FOR IKANSHISSION AND GENERATION.

THE EACIOK IS

72.80% OF URN EXPENSE.

2>
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FITCHBUKG GAS AND ELECIRIC LIGHT CONPANY

MARGINAL COST STUIY

SUMMAKY OF ENERGY COSIS

A. MARGINAL ENERGY COSTS EROM 1984 GF EILINGS: ON-PEAK OFE-PEAK
JANUARY 0.05176 0.04014
EEBRUAKY 0.0497% 0.0479%
#AKCH 0.0497% 0.0479
APKIL 0.0497> 0.04790
HAY 0.03098 0.04300
JUNE 0.05098 0.04500
JULY 0.0%038 0.04500
AURYST 0.05098 0.04428
SEVTEMBER 0.03098 0.04428
UCTOREK 0.05096 ¢.04429
NOVEMBEK 0.0%010 0.03866
DECEREEK 0.05010 0.038bb
ANNUfL AVERAGE WEIGHILD BY M 0.05059 G.04401
B. ADJUSTHENT FOK WURKING CAPITAL, THANSHISSION AND LOSSES
1. WOKKING CAFTIAL ADIER [1] 1.05%
Z. ADOEK FOK TRANSHISSION EXPENSE L1) $0.00127 ON-FERK
3. AVE. TKANS. EAPENSE (WIL B1 On/UEE HRS) $0.00119 T0T#aL PEXIOD

SCHEMILE 2

TUTAL MWH OUTI
0.04431 3,
0.04860 29,
0.04t660 34,1
0.04860 3¢,
0.04711 29,
0.04711 30,
0.04711 29,
0.046b8 33,
0.04668 Lo
0.04068 3z,
0.04273 3i,
0.042/3 34,
0.04636

$0.00114 OFE-PEAN

VOLTAGE. Pk IHAR) SECUNUAKY
1. ON-PEAK LUSSES L2] 0.0v46% 0.0977%
2. OFE-PEAK LOSSES (2] ¢.0785 0.06475
3. T0TAL LOSSES L2] ¢.0998¢ ¢.10405
ARG INAL ENEEGY CUSTS PEK KWH BY VOLTIAGED (3]
4. ON-PEAK $0.05730 $0.05752
g. OFE-PEAK $0.04920 $0.04948
6. TUTAL $0.052483 $0.05303
RESIDENTIAL  COMMERCIAL INDUSTRIAL STREET LIGHIING
ANNUAL MAEGINAL ENEEGY COSIS Bi CLASS: L4)
PEKCERT KwH AT FKIMARY 0.00% 10,054 94,447 0.00%
PEECENT hWd AT SECUNDAKY 100.00% 89.99% 2.0b4 10G.00%
7. CLASS CERTIS/KNH $0. 09303 $0.05301 $0.00504 $0.05303

FROM WORKPAFEK C-3
i FRuM WORKFAFER E-1

3] AVERAGE WEIGHTED #/KWH ADJUSTED EOR WORHING CAPITAL, IRANSHISSION EXFENSE, AND LOSSES
(4] CLASS CONSUMFTION Bi VOLTAGE LEVEL EKOH WORKPARFER E-3

A
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A, METERS AMD SERVICES

NUABER (112 RES {DENTIAL
COMAERC AL
INDUSTR (AL

1. ANMUAL COST EOR MEIERS (21
2. NMUAL COST FOR SERVICES (2)

3. T0TAL

NUABER OF CUST(AEKS (1]
4. TOTIAL AMNUAL COST

S. TOTAL AMMUAL (OST PER CUSTOAER
B. STREET LIGHTING

NUMBER BY TYPE (3)
1o fAMUAL COST BY TYPE [4]
3. TOTAL AMNUAL COST 8T TYPE

3. T0TAL ANMUAL COST

C. OTHER CUSIOAER EXPENSES

NUMBER OF CUSTURERS

1. COST PER CUSTOMER (4]

B. I0TAL CUSTOAER COSIS

1. TOTAL CUSTUAER COSTS/CUSTOMER

NOTES:
(1) SEE WORKPAPER E-3.

EITCHBURS GAS AND ELECTRIC LIGHT COMPANY SCHEDULE 3
1984 PARG [NAL COST STUDY
SUNALT OF CUSTOAEX COSTS
J-PHASE 1-PHASE 1-PHASE PRINARY
STANDARD 1-HASE 200 AR WO AP 12000 AP ACTEWING
19,822
1,19 P2 ] 29 199
18
$348,312 72,268 $49,538 +44,586 $74,873 $33,703
041,633 2,514 16,076 21,851 14,97 0
989,45 107,782 $3,603 410,437 $33,440 $33,702
T0TAL  RESIDENTIAL  COMAEKCIAL  LMUSTRIAL STKEET LIGHT
2,977 20,477 1,990 18 "
$999, 940 $377,23 $34,704 | T
48.4 $149.58 $1,872.39 1]
0¥ HPS L00M HPS 20048 HPS 4008 HPS 10008 HPS 1004 MY 174 v 400w ¢ 10000 W
1% a7 m o Q 1009 X7 a8l 2
$h6.54 $o8.74 474,86 ¥91.49 $i19.83 $62.94 $63.80 s8l.4l $100.97
119,104 $34,382 440,511 820,377 43,043 $6d, 048 $22,778 $30,940.94 $4,.240.88
$3i9,314 EQUALS 3649.01 YEK STREET LIoHIING CUSTUALR
T0TAL  KESIDENTIAL  CUMMERCIAL  INOUSTWIAL STKEET LIGHI
2,97 20,477 1,9% 18 A%
$45.35 $45.35 $45.9 $45.35
$93.69 $234.93  $1,917.74 $694.3

(2] SEE SCHEDULE 3A. $/UNIT VALUES mULTIPLIED BY WUMBER UF UNLTS.
(33 Fiun COMPANY BLLLINa RECORDS,

(4] SEE SCHEDULE 3-8.
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C0ST GE SIKEET LIGHTING

1. NET INVESTMENI COSI: STREET LiGkIS (1)

2. AUDER EOR GEMERAL PLANT (2]
3. ALRER EOR FLANT Akb 3]

1. TOTAL InVESTMENT

5. CAKRYING CHARGES L4
6. CPERRTION AND AAINTENANCE (3]
7. ALDER EUK NUN-FLART Al Lod

8. I0TAL ARHuAL TO3TS

5. oIrER CUSTOMER LUSIS

{1] 3EE wGEKPAPER A-4.
2] SEE WORKPAPER C-1,
(33 SEE wURKERFER (-2,
143 3EE WORNFAFER U-9.
(5] 3EE wORKPAFER B-2.
[6] SEE wORKPAFEK C-3.
(7] 3z% wOKnPAPER B-1.

2,13
1.a1x

10, 74%

72,308

£ IICHBUKG GAS AND ELECTEIC LiGHT COMPANY SCHEDULE 3B
1964 MARGINAL COST STUM
STREET LIGHTING AND OTHEK CUSTOAER COSIS
08 HPS 100H HPS 2008 HYS 4000 HPS i000W HPS 1U0W Av PN W 4000 AV 1000 AV
§222.89 $23b.24 $273.39 37419 $346.43 $201.30 $iv6.39 $31l.3 51,94
474 2.0 v.8l 1.93 1162 4.2 4,39 0.63 y.i8
2.71 2.47 3.32 4.00 o4 .40 2.91 3.79 9.53
$:30.54 vaid.id 262,03 $386.063 $504.00 $206.93 $2i3.18 $322.38 +44b. 37
330,72 $J4.92 +a.04 ¥l.od #40.01 ¥, e ERRREL] LITOR ] 37119
17.26 17.56 17.26 17.26 17,30 17,36 17,26 17.26 i7..6
12,98 1iadb 14430 iZJi0 luaob lacub id.ob 1.5 iad20
$oa.u4 [TENZ] $74.d0 .40 $1i9.43 LIV 393,30 $81.21 .3
$15.35  PER CUSTUMEK
4
L]
T



EITCHBURG GAS AND ELECTRIC LIGHT COMPANY

1984 MAKGINAL CUST STUDY

HARGINAL COSIS UNCONSTRAINED

SCHEDULE 4

KESIDENIIAL  UGHMERCIAL  INUUSIRIAL UUTDOUR LIGHTING
TUTAL CLASS CLASS CLASS CLASS
COMPANY  RATES E-R,SC,T RATE E-GSL,CT RAIE £-G52  RAIE E-OL
A. CUSTOMEK INEOXMATION
NO. LUSIGHERS 12,977 30,477 1,990 18 192
ANNUAL KWH SALES - 349,098,014 107,485,886 91,658,312 146,383,339 3,303,457
NON-COINC. KW - DEMAND 125,191 57.872 34,468 31,981 670
B. MARGINAL COST SUMMARY [1)
1. DEAND COSIS $9,869,863 4,815,265  $3,231,080  $1,745,674 77,044
2. ENERGY COSIS 18,483,35 5,700,302 4,859,020 7,734,736 139,246
3. CUSTUAER LOSIS 7,762,217 1,918,554 167,518 34,519 541,526
4, T0TAL $31,115,436  $12,434,122 33,507,818 39,514,979 $608,516
C. COMPARISON WITH REVERUE KEQUIKEMENT
1. TOTAL MARGINAL CUSTS $31,115,496 312,434,122 $8.05/.818 9,114,979 $608.516
3. TOTAL BASE KATES REGUESTED {2 $22,414,431 99,094,306  $b,d6d, 960 1,819,823 $674.334
3. FUEL RATE REVENUE 1984 (3] 18,662,546 5,542,851 4,776,002 7,948.425 154,019
4. 10IAL REVEHUE REQUIREMENT  $40,416,777  $14,997,057  $11,591,618  $13,368,630 $554,853
5, DIFFERENCE ($9,301,342)  ($2,163,535) (83,033,799) ($3,833,671)  ($290,337)
NOTES:

(11 VALUES EKOM SCHEDULES 1,2 AND 3 MULTIFLIED IIHES VALUES IN SECTION A.

{2] EROA EXHIBIT GRG-9.

(3] EUEL RATE REVENUE IS CALCULATED ON THE BASIS OF 1984 FILED EUEL {0ST RAIES,
1N OKGER TO BE CONSISTENT WITH THE MEIHOD EOR ESTIMATING mARGINAL ENEKGY
LOST. THE RESULTING 1984 AVERAGE ANNUAL FUEL RATE, EACLUDING OVER #ND UNDER

RECOVERIES, IS

$0.05157 FER KILOWATT HOUK. SEE WORKFAPEK E-5.
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EITCHBURG GAS AND ELECTRIC LIGHI COMFANY
HARGINAL COST STUDY
HAKGINAL COSIS CUNSYRAINED 0 REVENUES

SCHEDULE 3

KESIDENTIAL  COMMERCIAL  INDUSTRIAL QUIDUUR LIGHIING
T014L CLASS CLASS CLASS CLASS
COMPANY  RATES E-R,SC,T RATE E-GS1,(T RATE E-u32 RATE E-OL
fi. CUSTOMER INEOKMATION
N0. CUSTOMEKRS - PRidARY 22977 204747 1990 18 492
ANNUAL KWH SALES 349,096,014 107,465,886  91.658,312 140,380,339 3,304,437
NON-COINC. KW - UEMAND 125,191 57,872 34,454 31,381 870
B, MAKRINAL COST SUMMAKY - CUSTOMER COSIS CONSTRAINED (11
1. DEMAND COSIS 4,809,864 4,813,263 3,231,240 1,745,674 77,644
2. ENERGY CDSIS 18,483,356 5,700,302 4,559,021 7,734,786 199,246
3. CUSTOMER COSIS 12,063,358 4,042,089 3,901,317 4,386,190 991,962
L IUTAL $40,416,777 414,997,657  $11,391,618  $14,368,630 $805,803
C. COMPARISGN WITH KEVENUE REQUIKEMENT
1. I0IAL MAKGINAL COSIS 340,416,777  $14,397,657  #11,391,618 $13,368,030 $858,833
2. 10TAL BASE KATES REQUESTED $22,414,431 49,054,806 6,864,966  $3,819,820 $674,834
3. EUEL XATE REVENUE 1984 18,002,346 9,942,831 4,726,092 7,548,825 184,019
.  T0TAL REVEWUE REQUIKEMENT  $40,416,777 $14,997,657 $11,591,618  $13,368,630 $538,853
9. DIFEERENCE $0 $0 $0 $0 $0 .

NOTE:
11

SCHEDULE 4 IS SUBTRACTED EkOM CUSTOMEK COSIS EOR EACH CLASS.

THE DIFFEKENCE BETWEEN MAKGINAL COSIS AND REVENUE REQUIREMENT BY CLASS O

A



EITCHBURG GAS AND ELECTRIC LIGHT COMIANY SCHEDULE &

MARGINAL COST STUDY
(EMUNSTRATION MAKGINAL LUST BASED RAIES

RESIDENTIAL  COMMEKCIAL  INDUSTRIAL UUTUGUR LIGHTING
CLASS CLASS CLASS CLASS
RATES E-R,SC,T KATE E-05i,LT RATE E-552 RATE £-UL

fi. BILLINu DETERMINANTS

i. NO. OF CUSTCHEKS 10,477 1,59 18 192
2. KwH SALES 107,435,886 91,638,312 146,385,339 3,368,457
3. KN GF DEHAND - 34,468 31,381 -

B. RARGINAL COSIS AS CONSTKAINED

4. LUSIGHEK LOSIS 34,082,089 33,401,317 $4,588,1i%0 $291,462
3. EHMEXGY COSIS $5,700,302  $4,839,021  $7,734,7896 $139, 240
0. LESS: EUEL REVENUES $5,542,801 4,726,632  $/.5948,823 $134.019
7 NET ENERGY COSIS $157,432 $132,369 $185,361 $5.427
B. DEMAND COSTS $4,815,205 93,231,280 1,745,074 $/7,044

C. HAKGINAL LOST S4SED RAIES

9. CUSICMEK CHARGE PER AUNTH $lb.0l $146.62 +18,000.28 #100.26
10. KESIDUAL ERERGY CHARGE PEK KWH $0.00146 $0.00144 $0.00127 $0.00148
11. NU-DEMAND RATE GEMAND CHARGE - PER KWH $0.04480 - - 40.02176
12, T0TAL KeH CHAKGE $0.04626 $0.00144 $0.00127 $0.02322
13. DEHAND KAIE DEMANY CHARGE - PER KW . $7.981 $4.39 -

2



FITCHBURG GAS AMD ELECIRIC COMPANY
© MARBINAL COST STUDY

LNVESIMENT AND UZM COSTIS EQR A PEAKER

A. INVESTHENT

1. ESTIMATED FEAKER CUST 1384 L1] $320.02 /KW UF CaratTY

B. EXPENSES

1983 1982
1. 024 - FGIE GAS ILKKINE (2] $47.,363 $42,896
2. KATED CAPACIIY - KW [3] 29,930 23,550
3. 034 PER KW $1.495 $1.68
4, ANNUAL INELATION EACTOR v4) L.0309 1.0626
J. ANNUAL 04 - 1994 3 $1.91 $1.74
b.  AVERAGE U%H PEK KW $1.82

NOTES:
[1] 3AKE VYALUE AS THAT USED B( KOSION EDISON In OPY i720
{2) ACCOUNTS S40,345.949,551,552,553,554 £ROR EEKC EORM 1 bwbGE
{31 fERC FORn 1 PAGE 421.
4] BASED OW CP1 - SEE WORKPAFEK B-1.
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345,646
23,390

$1.00
" 1.1378

$1.13

A
.

$43,173
22,330

$1.69
1.2447

$2.10

WURKPAPER A-1

$39,199

25,5930

$1.53
1.4151

$2.17
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£ITCHBURG GAS AND ELECTKIC LIGHT CUMPANY WORKPAPER A-4

MARGINAL COST 3TUDY
CURKENT iWVESINENT CUSIS -~ LUSTUMER Euts[PRENT

A. INSTALLEL LOST UE mETEKING tQUIPHENT L1l

J-PHASE 3-PHASE 3-PHASE FXIRAKT
METER TYFES STANLARD L-trfsE 200 An¥ 400 ANP 1200+ AP METERING
1. melEkiAL3 W3l 432 3113 $304 370 $580 43,430
2. 1A5TALLALIUR LT 4 il i i 162 e
3. I0TAL $30 $i24 4540 08 ¥512 $3.d36
B. INSTALLER LUal oF SERVICES (2]
3=PHASE 3-rHASE 3-FHASE
STaniARD L-PHASE 200 MY 400 ANY 1300+ AnP
1. TUTAL IM3TALLED LUST $191.58 $176.04 $318.73 $4J3.24 $435.04 $0.0v
C. iNSTALLED LOST GE STREET LIGHIING
AATERIALS (312 0W HYS LW HES 200W S 4008 HES 10008 kS 1900 av [VELR “00u Y 1900d v
L. tIAIURE $80.00 $70.00 $96.88 $139.00 $251.80 $53.00 $U8.00 #102.70 ¥i76.v0
2. BULB 19.38 1a.38 13.77 1633 43.89 6.73 .34 720 15.1¢
3. BHALKET 3.0 23,00 3.0 44,06 34,06 3.0 23,00 .06 94.96
PHUTO 3.23 3.8 RIPA] 339 §.29 . 3.4 3.5 3.2%
o T0TAL ARIZKIALS $101.33 3lli.ed $134.40 $212.86 $350.40 $32.94 #3904 #lu7.21 $245.41
6. UVERHERY {4) 36.09 .44 99432 i7.12 120.43 3,13 348 o0, 8 3.0
7. 19TAL AATERLIALS $138./2 $192.97 $189.22 $a8Y.98 $452.90 #117.43 $i22.12 2227.79 338,44
LABUR (INSTALLATIONY [5):
d. INSTALLATIGH LOST $84.17 $54.17 #0417 25407 392,53 WAL LT $84.17 s34, 47 $43.93
ii. TOTAL NVLSTAENT $220.89 $23b.24 $2/3.489 374,10 $240.43 $201.30 Ry ) 13l1% $431.%4
NGTES:

{13 DAIA FROVIUED BY ENGINEERING PERSONNEL. SLE KESPUNSE Aue-1.

(2] [ATA PKOVIDED BY ENGINEEKING PERSOMNEL. SEE KITACHMENT #-4A. OVERHEAD/UNDERGKUUND COSTS
WEiGATED 35,15 10 KEFLECT 1583 wND 1384 ACTUAL EAPERIEMCE.

(5] DATA PRUVIDEL BY PUKLHASING KECORUS.

141 STUREROCA JVERHEAD £QUAL TO & 304431

£5) BATA PROVIDED BI ENUINEEKIMa PERSUNREL. SEE ATTHCHMENT A-4B.
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EITCHRURG GAS AND ELECTRIC LIGHI COMPANY WORKPAPER B-1
HAKGINAL COST STUI
TKANSHISSION AND DISTRIBUTION 0%t ADDERS

A. HISTOKY OF OiM EXPENSES 1983 1982 1981 1980 1979 AVERA
1. TRANSHISSION LEXCLUD TRANS BY OTHEK 122,686 76,841 50,275 203,271 118,687
2. DISI. 381-582 - SIATION 27,838 27,3% 23,920 18,320 13,430
3. DIST. 583 - QVERHEAD 16,296 21,911 21,6816 14,417 5,384
4, DIST. 584 - UNDERGKOUND 18,317 4,218 3,077 3,802 770
5. DISI. 583,587 - LIGHTING 32,401 31,884 33,793 28.175 33,133
6. DISI. 585 - MEIEKS 82,310 8,69 83,747 84,419 83,034
7. DISI. 980,588,589 - MISC. 283,347 199,697 211,24l 172,635 153,708
8. DIST. 991-592 - STATION 45,153 62,635 37,748 63,398 88,953
9. DIST. 993 - OVEKHEAD 375,039 329,390 386,360 330,644 274,302
10. DIST. 994 - UNDEKGROUND 25,015 32,609 23,940 Y,9% 27,181
11. DIST. 995 - TEANS. 17,935 8,376 4,689 9,001 1,270
12. Bi51. 996 - LIGHTING 46,281 30,650 37,753 34,82} 34,6706
13. DISI. 397 - METEKS 1,492 762 3,908 150 1,678
14. DIST. 99¢,59 - KISC. 10,933 9,940 11,111 12,176 17,430

B. SUBIOIALS WITH SHARES OF HISC.

1. TRANSISSION 122,686 76,841 50,275 203,27 118,667
2. DISTRIBUTION ACCIS 360-362 119,019 123,364 116,614 104,367 120,732
3. DISTKIKUTION ACCIS 364-367 497,971 426,371 475,366 392,796 326,663
4, LIN TRANSEORMEKS 18,318 8,559 4,796 4,862 1,322

C. DEVELOPKENT OF GROWIH ADJUSTED ANNUAL COST $1984 [1]

ANNUAL CONSUMEE PRICE INDEX 298.0 285.1 72.4 240.8 217.4

ANNUAL SYSTEM AVE. HO. PEAKS 61,124 61,483 64,333 63,945 67,808

AVE. NUMBEK OF CUSIOAEKS 19722 19458 19352 19062 16682
1. IRANSHISSION 126,463 8k,169 33,866 235,936 131,171 $129,
2. DISTRIBUTION ACCIS 360-362 122,683 130,312 124,943 121,138 153,776 4130,
3. DISTRIBUTION ACCIS 304-367 913,302 456,386 . 909,317 455,919 416,323 $469,
4. LINE TKANSEOKHERS 16,882 9,037 5,132 11,447 1,684 9,
I, ANNUAL COSTS PEK UNIT UNITS AVE. § UNIT CO5I
1. TkAnshISS1O0N 95,620 Ke CP LEHAND $124,721 2.33 /KW CF
2. DISTKIBUTION ACCIS 3ou-3o2 55,626 KW CF DEMAND $130,370 $2.35 /M CF
3. DISTRIBUTION ACCIS 364-367 F 5,985 KW NCF FEK1 $234,520 $2.73 /KW NCF
4. DISTRIBUTION ACCTS 364-d67 § 125,191 KW NCP SEC $234,525 $1.87 /KW NCF-5
Y. LINE TKANSEORRCKS 125,191 kW NCEF SEC $9,236 $0.07 /KW NCEF-S

NOTE: L1 GKOWYH ADJUSTHENT TIEL TO RELATIVE StSIEe PEAKS (4CUST EGk mEIERS, SL, CUST Ex.).
COSTS INELATED USING THE CP1. INELATION EQK B83-B4 ASSUMEL AT 82-84 KAIE.

5]



£ ITCHBURG GAS AND ELECTRIC LIGHT COHPANY
NARGINAL COST STUDL

LUSTOAER RELATED EAPENSES

WORKPAPER B-2

A, METERS 1983 1382 1541 1980 1979
1. ANNUAL COST #1IH SHAKE OF alSC. $222,317 $156.494 $143,076 $131.003 173,00l
4o GKOWTH ADJUSIED ANNUAL CUST (L) 229.162 200,942 LN77 234,081 267,982
3. £ [VE- (EAR AVEXAGE $230,729
J-+HASE 3-PHASE 3-FHASE FRIMARY

STANUARD 1-PHASE 200 Ay 400 Anr 1200+ AnF HETLE NG
4. ANNUAL CAKRYLING CAKGES 87 L 2] 07 4121 3161 $7ov
2. NUABER UbF AETERS KY T(PE 19.822 LM 299 3 99 18
2 TUTAL CARKYING CHARGES $141.439 129,346 $20.116 $30.972 $32.02 $i3,080
7. 0IM CO3TS rEK LULLAR UE CARKIING CHARGES $0.89
§. SIREET LIGHTING 1983 1982 i) 1980 1979
L. EXPENSE EXCLUDiMG REPLACEMENTS (2] 433,662 $69.0% 475,298 $60,339 $/0.484
2. GKOWIH ADJUSTED annual LOST (11 46,238 74,411 47,995 77,72 195,134
3. FIVE-YEAK AVERAGE $26,.093
4, NUMBER UF LaPS N SERVICE 5.000
S.  COST PER LAMP EXCLUDING REFLACEMENTS 417.26

308 HPS 100W HE'S 2008 hPS 400N HES 1000W HPS 1006 AV 1754 &V 4004 AV 100N oV

n. KEPLALERENT COST 125,96 $28.33 $27.80 $31.09 tod.ib vlo.id 217,93 21d.ud 5.
7. AVE, BULE LIEETINE [ [ b [ b b 4 o ]
8. ~NwiAL REPL. COST $4.83 $4.82 34,63 $5.18 $19.69 $2.69 $2.99 309 14,17
9. CG3T ZXCL. REPL. $17.do $17.26 31/ 3i7.d0 *is.20 $17.26 412 ¥i7.d $17.26
10. TOTAL EAPENSE $22.09 $22.08 21499 $22.49 $27.3% LIS IR N 0.0 $20.34 $31.43
{. OTHeR CUSTGWER COSTS 1783 1982 iy61 1380 979
L. CUSTGHER ACCOUNIING 879,89 797,870 537,661 399,135 732,562
J. CUSTOMER SERVICE AND SALES 43,162 99,928 117,82 96,393 35,817
3. 3RGETH AbJ. CUST. #LCOUNIS (L 306,784 899,253 465,049 300,291 1,092,690
4. GROWIH ADJ. CUST. >2aVICE (1) 84,722 107,016 130,429 /2,018 33,457
S. FIVE- (EAR AVERAGE: CUST. ACLUUNTS $944,973
6. EIVE-YEAK AVERAGE: CUST. SERVICE $9/.008
7. I0TAL 41,041,982
. NUnBEK UE LUSTOMLES 22,977
9. CUST. ACCOUNTS AN SERVICE COSTS PeR CUSTOMEK $45.35

NOTESS

(1) COSTS ADJUSTED TO 1984% USING THE CPI D ANNUAL NUABER UE CUSIOAERS.

SEE WOKNPAPEK B-1.

(2] COST ESTIMATES PROVIDED BY ENGINEERING PERSGMNEL. SEE ATTACHAENT B-2.



EITCHBURG GAS AND ELECTRIC LIGHT COMPANY
HAKGINAL COST STUDY
DEVELOFMENT OF GENERAL PLANT LOADER

A. PLANT IN SERVICE

. PRODUCTION

. TRANSKISSION

3. DISIKIBUTION (ACCTS 360-3068)

4, CUSTOMER DISIRIBUTION (369,370}
S. SIREET LIGHIING (ACCIS 371,473)

[ SO g

b. SUBTOTAL

7. GENEKAL PLANI

B.  GENERAL PLANT LOALER

8. GENERAL PLANT AS £ OF SUBIOTAL

9. FIVE-YEAK AVERAGE

WURPAPER C-1

10.  WITH AUDER EOR WORKING CAPITAL (WURKPAPER C-4)

ROTE: DATA EROM EERC EORM 1.

1383 1982 1981 1380 1979
$7,548,043 37,361,772 $7,615,017 97,629,602 97,369,104
$7,526,866  $7,409,448  $7,329,819  $7,336,063  $7,398,611

$12.277,615  $11,700,002  $11.251,411  $11,782,416  $11..72,090
$2,390,619  $2,254,013  $2,126,917  $1,998.640 41,938,994
$1,210,666  $1,117,495  $1,625,112 $918,870 $860,499
§30,953,811  $30,039.230  $29,348,276  $29,861,597  $29,055,298
$563,726 $594,812 $55,053 $596,972 $559,335
1.83% 1.581 1.89% 2,011 1.93%
1.93%
2,131

A



. PLANT COMPONENTS OF AYG EXPENSE

b.

Bl

. ACCOUNT 923

ACCOUNT 324
ACCOUNT 327
ACCOUNT 328

. ACCUUNT 332

I0TAL

PLANT RELAIED A%G EXPENSE AULEK

NGTE: DATA ERUM EERC EURM L.

TGTAL PLANT IN SERVICE
. PLANT KELATED A%4

PLANT A3G AS A PERCENT OF FLANT

FIVE-TEAR AVERAGE

EITCHBURG GAS AND ELECIRIC LIGHT COMPANY

NARGINAL COST SIUDY

DEVELOPMENT OF A2G PLANT LOADERS

WURKPAPER C-2

1983 1982 1981 1340 1979
$246,787 $295,788 $337,421 $146,645 200,320
$3%,406 $33,708 $27,32 447,067 341,493
$0 30 40 $0 $0
$57,660 $23,357 $19,846 $39,710 $42,69
$54,392 $50,419 $58,395 +47,211 342,387
$391,243 $403,772 $442,482 §281,233 $326,59
$31,519,537  $30,634,042  $29,303,329  $30,258,569  $29,0i4,633
$391,245 $403,772 $442,982 $281,233 $326,89%
1.24% 1,322 1.46% 0.931 1,107
1.21%

1o



EITCHBURG GAS AND ELECTRIC LIGHT COHPANY
HARGINAL COST STIUDY

WURKING CAPITAL EAUTORS
BASED ON TEST YEAR COST OF SERVICE

o A. PRODUCTIOH:

- eemeeeece—ce————
| fOTAL A3S EXPENSE $192,533
‘ H&5 EUEL EXPENSE 192,536
H3S HINUS EUEL (1)
IOTAL Q&M EXFENSE 18,823,755
0%M FUEL EXPENSE 5,028,010
QTHER FXOD. EUEL EXPENSE 126,958
PUKCH POWER XPENSE 12,912,049
O%M NINUS FUEL 756,708
PKODUCTIGN O%M WORKING CAPITAL (45 LAYS) 93,303
NET PRODUCT[ON FLANT 7,549,677
PRODUCTION W.C. EALTOK
B. TRANSHISS ION:
. T0TAL H8S EXPENSE $0
TOTAL O&M EXPENSE 7o4,430
TRANSHISS {ON WORKING CAPITAL (45 DAS) 34,255
NET TRANSNLSSION FLANT 7,669,045
TRANSHISSION W.C. FACTOK
C. DISTRIBUTION:
; TUTAL #3S EXPENSE $294,787
| TOTAL D&M EXPENSE 984,557
; DISTRIBUTION WORKING CAPITAL (45 UAYS) 416,676
E NET DISTRIBUTION PLANT 15,903,007
0ISTRIBUTION ¥.C. EACTOR
D. GENERAL:
T0TAL f1S $98,904.00
1 T0TAL ALG 02M 2,294,888
LT GENERAL WORKING CAPITAL (45 DAYS) 38,904
NET GENERAL PLANT 960,266

ADDER T0 G.P. LUADER

WORKPAPER C-4

_———— e ——



EITCHBUKG GAS AND ELECIRIC LIGHT COMPANY

WORKPAPER C-5

KARGINAL COST STUDY
LOADERS EUR MARUINAL EWERGY COST
BASED ON TEST 7EAK COST OF SERVICE

A. WORKING CAPITAL AS A FERCENT OF EFUEL EXPENSE

1. HATERIALS AND SUFFLIES:

PATEXIALS AND SUPPLIES - tUEL
TOTAL EUEL EXPENSE

&S AS A PEXCENT UF EUEL
2. WURKIMG CASH ALLOWANCE EOR EUEL (45 DAYS)

. T0TAL ERACTION OF EUEL EXPENSE

B. ANNUAL CAKRYING COSIS

4. ANNUAL CAKRYING CHARGE RAIE:

KATE OF REIURN ¢.13570
INIEREST LEDUCT [uN 0.06370
TAXABLE INCUME BASE 0.09154
IAX KAIE 9. 43840
TAX EEEECTED BASE (/1-RATE) 0.17975
TAXES (RATEAI.E.BASE) 0.08781
TUTAL CHARGES (KETURN + TAXES)
3. ANKUAL CHAKGES AS PERCENT ADUER TU tUEL EXPENSE
C. ADDEK EOR TRANSMISSION EXPENSE
1. ON-FEAK (NEW HAVEN HAKEOR)
1983 EXPENSE (EERC EORd 1 F. 332) $144,310
1983 ENEKGY IRANSHITIED KwH 113,211,100
EAFENSE PER KWH
4. UEE-PEAK (BECQ)
1383 EXPENSE (FERC EURH 1 F. 332) $322,453
1983 ENEXGY TRANSMIIIED KeH 282,950,320

EXPENSE FER KWH

$192,535
$3.104,998
3.3k
14.33%
1b.0b%
0.1597¢
0.05781
0.24351
3.91%
$0.00127
$0.00114

SN



FITCHBURG GAS AND ELECTRIC LIGHT COMPANY

DETERMINATION OF A LEVELIZED CARRYING CHARGE RATE

FOR A $100 INVESTMENT IN GENERATION
SUMHMARY OF CALCULATIONS:1984

HORKPAPER D-1

YR1 YRS YR1Q YR15 YR20 YRZ5 YR30 YR35

1. NET PLANT INVESTMENT $100.00 $86.68 $70.02 €53.37 $36.71 $20.06  $3.40  $0.00
2. (=) TAX RESERVE $0.00 ($9.12) (816.62) ($23.14) ($17.93) ($9.80) ($1.66) (%.00)
3. (4) HORKING CAPITAL(1) $1.24  $1.07 40,87  $0.66  $0.45 $0.25  $0.04  $0.00
4. TOTAL RATE BASE $101.24 $78.62 $34.27 €30.83 ¢18.23 ¢10.51 $1.78  ($.00)
5. RETURN ON RATE BASE (2)  ¢15.76 $12.24  $8,45  ¢4.81  $2.95 sl.64 0.28  ($.00)
6. INCOME TAX (3) $6.56  $6.57  $4.43  $2,36  ¢1.3c  $0.59 ($0.18) (%.00)
7. PROPERTY TAx (4) . $3.04  $3.07  $2.4F 81,89  $1.30  $0.71  $0.12  $0(.00
8. ALG PLANT EXPENSE (5) $0.00 40,00  $0.00  $C.00  $0.00  $0.00 €000 $G.00
9.  BODK DEPRECIATION (€1 $3.33 $5.33  $3.33 . $3.33 63,33 $3.33  $2.33  $0.00
NOTE: TAY DEPRECIATION (7) €5 $7 13 $¢ ${ 30 $0 $0
NOTE: INDEX OF YEAR 1 S 10 15 20 & 30 KN
10, ANUAL REVENUE REQUIREMENT €31.19 $25.21 ¢18.6% ¢12.41  $B.9¢  $6.27  €3.55 (.00
11. AHGL PRESENT WALUE (8) 25,01 $13.15  $4.73 61,52  $0.33  ¢0.18  $0.05  (%.00)
12, CUMULATIVE PV $25.01 $102.16 $139.41 $152.19 ¢156.39 $157.82 $1508.27 ¢158.28

EEmmmeSSs RS SRSSNS SSNSSaEs TAaSSTSIs TS ToEET S=EEEDIT SZzZzZzZzZz zZzZ=Zz=z===

TOTAL CUMULATIVE PRESENT VALUE OF THE REVENUE REQUIREMENT 15&.26

LIFETIME OF INVESTMENT IN YEARS 36.02191
LEVELIZED FIRST YEAFR CARRYING CHARGE (%) 16.08 %
(1) THE HORKING CAPITAL ALLOWANCE AS A PERCENT OF NET PLANT EQUALS 1.24%

(2) ALLOWED RETURN ON RATE BASE 1S SET EQUAL TO * 18,57

(3) INCOHE TAYXES CALCULATED USING AN EFFECTIVE TAx RATE OF 48.85%

(4) PROPERTY TAXES AL A PERCENT OF NET PLANT EQLKL 3.54%

(5) ANUAL REG EXYPENSE AS A FERCENT OF NET PLANT 1€ EGUAL TC .00%

(€ BOO*. DEPRECIATION ASSUMES STRAIGHT-LINE RATE FOF 3.6 YEARS

{7) TAY DEPRECIATICN ASSIHES 13-YEAR ACRS SCHEDULE

(&3 REVENUE USLUZC DISZOWNTEDL TC BEGINNING-0F-YEAR A7 THE RATE OF RETUR

{97 BASED (6 A INTEREST RATE AT THt RATE OF RETUR: &0 &6 ESLALRTIN
ATt FOR INJESTMENT CGST OF ©.21%

L2



FITCHBURG GAS AND ELECTRIC LIGHT COMPANY WORKPAPER D-2
DETERMINATION Of A LEVELIZED CARRYING CHARGE RATE

FOR A $100 INVESTMENT IN TRANSMISSION

SUMHARY OF CALCULATIONS:1984

YR1 YRS YR10 YR15 YR20 YR25 YR30 YR35S ~ YR4O

1. NET PLANT INVESTMENT $100.00 $90.02 $77.55 $65.08 $52.61 $40.13 $27.66 $15.19  $2.72
2. (=) TAX RESERVE $0.00 ($10.76) ($20.30) ($28.86) ($25.70) ($19.61) ($13.51) ($7.42) ($1.33)
3. (4) WORKING CAPITAL(1) $1.23  $1.11  $0.95 ¢0.80  ¢0.65 $0.49 ¢0.3¢  $0.19  $0.03
4. TOTAL RATE BASE $101.23 $80.37 $58.21 $37.02 $27.55 $21.02 ¢14.43 ¢7.9% $1.42
5. RETURN ON RATE BASE (2)  $15.76 $12.51  $3.06  $5.76 4,29  ¢3.27 $2.2¢ 81,24  $0.22
6. INCOHE TAX (3) $8.64  $6.B1  $4.86  $3.00 $2.17  ¢1.60  $1.02 . $0.45 ($0.12)
7.  PROPERTY TAx (4) $2.94  $3.19  $2.70 2,30  ¢1.86  ¢1.42  $0.98  $0.54  $0.10
B. ASG PLANT EXPENSE (3) $0.00  $0.00 $0.00 0,00 $0.00  $0.00  $0.00  $0.00  $0.00
9.  BODh DEPRECIATION (&) $2.49  $2.49  $2.49  $2.49%  $2.45 2,49  $2.49  $2.49  $2.49

NOTE: TAX DEPRECIATION (7) $5 $7 $6 $6 $0 $0 $0 $0 $0

NOTE: INDEX OF YEAR 1 b 10 15 20 25 30 3N 40

10, ANNUAL REVENUE REQUIREMENT $30.44  ¢25.00 $19.16 $13.56 $10.82  $8.78  $5.75  $4.72  $2.68

11. AHNUAL PRESENT VALLE (8)  $26.31 $13.04  $4.85  $1.66  $0.64  $0.25  $0.09  $0.03  $0.01
12, CHULATIVE PV $28.31 $100.31 $137.83 ¢151.32 $156.09 $158.00 ¢156.73 $158.93 $154.08

TOTAL CLMULATIVE PRESENT VALUE OF THE REVENUE REQUIREMENT 154,08

LIFETIME OF IMVESTMENT IN YEARS 40,08980
LEVELIZED FIRST YEAF CARRYING CHARGE (9) 14,55 %
NOTES:
(1) THE WORKING CAPITAL ALLOWANCE AS A PERCENT OF NET PLANT EQUALS 1.23
(23 ALLOWED RETURN ON RATE BASE 1S SET EQUAL TO 15.57%

(3) INCOHE TAXES CALCULATED USING AN EFFECTIVE TAX RATE OF 48.8%%

(4) PROPERTY TAXES AS A PERCENT OF NET PLANT tOUAL 3.54%

(5 AL ALG EXPENSE AS A PERCENT OF NET PLANT IS EQWAL TO 0.00%

(¢ BO%e DEFRECTATION ASSUMES STRAIGHT-LINE RATE FOR 40,1 YEARS

(70 The DEPRECIATION ASSIMES 15-YEAR ACRS SCHEDULE

(€1 REVENUE WL UES DISCOWTED TO BEGINNING-OF-YEAT AT THE RATE 0 RETURN

(95 BASZD OW A INTEREST RATE 67 THZ RATE OF RETURI @D A ESTALATIH
RATE FOr INJESTHENT COST OF 6.81%

e



FITCHBURG 6AS AND ELECTRIC LIGHT COMPANY
DETERMINATION OF A LEVELIZED CARRYING CHARGE RATE
FOR A $100 INVESTMENT IN DISTRIBUTION ACCOUNTS 360-362

SUMARY OF CALCULATIONS:1984

WORKPAPEE -3

YRY YRS YRIO YRI5  YR0 YRS YR30  YR3S  YR4D
1. NET PLANT INVESTMENT $100.00 $89.87 $77.20 $64.54 $51.87 39.21 $26.54 $13.87 1.2
2. (-) TAX RESERVE 0,00 ($10.68) ($20.13) ($28.60) ($25.34) ($19.15) ($12.96) ($€.76) ($0.59)
3. (+) HORKING CAPITAL{1) $2.62  $2.35  $2.02  $1.63  $1.36  $1.03  $0.70  $C.36  $0.03
4. TOTAL RATE BASE $102.62 $81.54 $59.10 $37.63 $27.89 $21.08 $14.27  $7.46  $0.65
S.  RETURN ON RATE BASE (2)  $15.98  $12.70  $9.20  $5.86  $4.33  $3.26  $2.22 $1.16  $0.10
6. INCOME TAX (3) $0.76  $6.91  $4.94  $3.05  $2.20  $1.60  $1.00  $0.40  ($0.08)
7. PROPERTY TA¥ (4) $3.54 €318 $2.73  $2.28  $1.84  $1.39  $0.94 .45 (.04
8. ALG PLANT DXPENSE (5) $0.00 80,00  $0.00  $0.00 0,00  $0.00  $0.00  $G.0G  $0.00
9. BOOK DEPRECIATION (6) $2.53  $2.53  $2.53  $2.53  $2,53 $2.53  $2.5%  $I.5%  ¢1.21
NOTE: Tax DEPRECIATION (7) $5 $7 $6 $6 $t $0 $0 st $0
NOTE: INDEX OF YEAFR 1 5 10 15 20 5 36 3 4(
10. ANNUAL REVENUE REQUIKEMENT $30.81 $25.37 $19.40 $13.73 $10.91  $8.80  $6.69  $4.59  $1.29
11, WAL PRESENT VALUE (8)  $26.66  $13.20  $4.91  $1.66  $0.65 $0.25  $0.09  $0.03  $.00
12. CUMULATIVE PV $26.66 $101.55 $139.54 €153.20 €156.01 $159.94 $160.67 $160.9; $161.00
TOTAL CUMULATIVE PRESENT VALUE OF THE REVENUE REQUIREMENT 161.00
LIFETIME OF INJESTMENT IN YEARS 39,4773z
LEVELIZED FIRST YEAR CARRYING CHAKGE (9) 15.69 %
NOTES
(1) THE WORKING CAPITAL ALLOWANCE AS A PERCENT OF NET PLANT EQUALS 2.62%

(2) ALLOWED RETURN ON RATE BASE IS SET EQUAL TO 15.57%

(3) INCOHME TAXES CALCULATED USING AN EFFECTIVE TAX RATE OF 48.85%

(4) PROPERTY TAXES AS A PERCENT OF NET PLANT EQUAL 3.56%

{5y AtlsL ASG EXPENSE AS 4 PERCENT OF NET PULANT IS EOUAL TO {.00%

{€+ BD3r DEPRECIATION ASSUMED STRAIGHT-LIND RATE FOF 35.5 YraRs

(73 The DEPRECIATION ASSUMES 15-YEAR ACES SCHEQGULE

(&3 REVENUEZ VALUES DISCOUNTED TC BEGINNING-0F-YEAF AT THT RATE (5 RETURK

{9y BRSE0 Q0 @ INTEREST RATE AT THE ReTD OF FETURL AND AN ERlALATIH
fTe FOFOINJESTHMZNT COST O v.17%
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« NET PLANT INVESTMENT
(=) TAX RESERVE

(+) HORKING CAFITAL(1)
. TOTAL RATE BASE

RETURN OH R&TE BASE (2)
INCOHE TAY (3)

PROPERTY TAZ (4)

ALD PLANT EXPENSE ()

. BOOr DEPRECIATION (B)
NOTE: TAX DEPRECIATION (7)
NOTE: INDEX OF YEAR

FITCHBURG GAS AND ELECTRIC LIGHT COMPANY WORKPAPER D-~4

DETERMINATION OF A LEVELIZED CARRYING CHARGE RATE
FOR A $100 INVESTMENT IN DISTRIBUTION ACCTS 364-367 PRI
SUMMARY OF CALCULATIONS:1984

YR1 YRS YR10 YRIS YR20 YR25 YR30

$100.00 $86.15 $66.83 $51.51 34,20 ¢16.88  $0.00
$0.00 ($5.86) ($16.04) ($22.23) ($16.71) ($8.2%)  $.00
$2.62 $2.26  ¢1.80  $1.35 80,90  $0.44  $0.00
$102,62 $79.54 $54.60 $30.63 418,33  $9.08 $.00

$15.98 $12.38  $6.50  $4.77 $z.86  $1.4] $.00
$8.66  $6.64  $4.45  $2.3¢  $1.27  $0.45 $.00

$3.5¢  $3.05 $2.44 $1.82 $1.21  s$0.60  $0.0C

$0.06  $0.00  $0.00  $0.00  $0.00  $0.00  0.00

$3.46  $3.46  $3.4¢F  $3.4t  $3.46  $3.4c  $C.00

$5 $7 $6 $6 $0 $0 $0

1 3 10 15 20 A 30

10. ANNUAL REVENUE REQUIREMENT $31.65 $25.54 $16.85 ¢12.40  $E8.81  $5.%¢2 $.00

1

1. ANNUAL PRESENT VALLE (8)

12. CMULATIVE PV

$29.44 $13,31  $4.77 ¢1.52  $0.52  $0.17 $.00
$29.44 ¢103.58 $141.23 $154.067 ¢15€.1E ¢109.60 $139.97

TOTAL CUMULATIVE PRESENT WALUE OF THE REVENUE REQUIREMENT 159.97

LIFETIME OF INVESTMENT IN YEARS 28.87419
LEVELIZED FIRST YEAR CARRYING CHARGE (9) 14.62 %
OTES
(1) THE WORKING CAPITAL ALLOWANCE AS A PERCENT OF NET PLANT EQUALS 2.62
(2) ALLOWED RETURN ON RATE BASE IS SET EQUAL TO 15.57%
(3) INCOME TAXES CALCULATED USING AN EFFECTIVE TAX RATE OF 48.8%%
{4) PROPERTY TAXES AS A PERCENT OF NET PLANT EQUAL 3.56%

(57 ANLRL AGG EXPENSE AC & PERCENT OF NET PLANT 16 EQUAL TO .00

(€+ BI0x. DEFRECIATION ASSWMES STRAIGHT-LINE RATE FOR 28.% TEARS

(7 TRy DEPRECIATION ASSIMES 15-YEAR ACRS SCHEDULE

(B: REVENUZ WALUES DISCOWTED TC BEGINGING-OF -7EAR AT THD RATE OF RETURN

1@ BASED 06 AN INTEREST RATE &7 THD RATE OF RETURN A R EERCALATIN
RaTE FQE INESTMZNT COS O° 7.5%,

U\ e



1. NET PLANT INVESTMENT
(-) TAX RESERVE

(+) WORKING CAPITAL(1)
. TOTAL RATE BASE

£H W N
«- .

RETURN ON RATE BASE (2)
INCOHE TR (3)

PROPERTY TARX (41

ASG PLANT EXPENSE (3)

. BODk DEPRECIATION (¢€)
NOTE: Tax DEPRCLIATION (7)
NOTE: INDDs. OF YEAR

w oo NN oW
OO

10, ANUAL REVENUE REQUIREMENT

11, ANUAL PRESENT VURLUE (8)
12, CMULATIVE PV

FITCHBURG GAS AND ELECTRIC LIGHT COMPANY

DETERMINATION OF A LEVELIZED CARRYING CHARGE RATE
FOR A $100 INVESTMENT IN DISTRIBUTION ACCTS 364-367 SEC
SUMMARY OF CALCULATIONS:1984

YR1 YRS YR10 YR1S YR20 YR25 YR30

$100.00 $86.15 $68.83 $51.51 $34.20 $16.68  $0.00
$0.00  ($8.86) ($16.04) ($22.23) ($16.71) ($8.25)  4.00
$2.62  $2.26  $1.B0  $1.35  $0.90  $0.44  $0.0C
$102.62 $79.54 $54.60 $30.63 $18.39  $5.08 $.00

$15.98 $12.358 $B.50  $4.77  ¢2.86  ¢1.4] $.00
$t.06  $6.64  $4.45  $2.34 1,27 (.45 $.00
$3.54  $3.05 $2.44 ¢1.82 s1.20  s0.60  €0.0C
$0.00 0,00  $0.00  $0.00 80,00  $0.00  ¢0.00
$3.46  $3.46  $3.46  $3.4c  $3.46  $3.4c 80,00

$5 $7 $6 $c s $( 40
1 S 10 15 20 t] 30
$31.65 $25.54 $18.85 $1z2.40  $8.81  ¢5.92 $.00

$24.44 $13.31  $4.77  $1.,52  s0.5%2  $0.17 $.00
$29.44 $103.58 $141.22 ¢154.07 ¢158.18 €158.60 €159.97

TOTAL CLMULATIVE PRESENT VALUE OF THE REVENUZ REQUIREMENT 159.97

WORKPAPER D-5

LIFETIME OF INVESTMENT IN YEARS 28.87414
LEVELIZED FIRST YEAR CARRYING CHARGE (9) 16.62 %
NCTES
(1) THE WORKING CAPITAL ALLOWANCE AS A PERCENT OF NET PLANT EQUALS 2.6
(2) ALLOWED: RETURN ON RATE BASE IS SET EQUAL TO 15.57%

(3) INCOME TAXES CALCULATED USING AN EFFECTIVE TAX RATE OF
{4) PROPEETY TAXES AS A PERCENT OF NET PLANT EQUAL 2.54%
{53 ANUEL ALE EXPENST AS A PERCENT OF NET PLANT 1S EDUAL TO 6,005
(6% BOO» DEFRECIATION ASSWMES STRAIGHT-LINE RATE 7O £.9 YEARE

(73 The DEFRZCIATIOG RESIMES 15-VEAR ADRD SOHEDULE

(6 REJENGT WALUZS DISTOWTED TO BEGINGING-0F-YRAF AT THE RATE OF FETURK
(% BRSED (00 AV INTEREET BATL AT THE RETE OF RETURK A AL ESTALATIIN

FeTD PGS DREITHET (0 7.5

[ty ta e

48.8%

U



FITCHBURG GAS AND ELECTRIC LIGHT COMPANY WORKPAPER D-6

DETERMINATION OF A LEVELIZED CARRYING CHAKGE RATE
FOR A $100 INVESTHENT IN TRANSFORMERS
SUMARY OF CALCULATIONS:1984

YR1 YRS YR10 YR15 YR20 YR25 YR30 YR33

1. NET PLANT INVESTMENT $100.00 $8¢.80 $70.30 $53.8B0 $37.30 $20.80  $4.30  $0.00
2. (=) TAX RESERVE $0.00  ($3.18) ($16.76) ($23.33) ($18.22) ($10.16) ($2.10) .00
3. () KORKING CAPITAL(1) $2.62 $2.27 $1.84 $1.41  $0.98  $0.54  $0.11  $0.00
4. TOTAL RATE BASE $102.62 $79.8% $55.33 $31.8c $20.06 $11.18  ¢2.31 $.00
S, RETURN DN RATE BASE (2)  $10.96 $12.44  $8.62  $4.9¢  $3.12  ¢1.74  $0.3¢ $.00
6. INCOME TRY (3) $E.62  $6.69 94,52 $2.47  $1.43  s0.65 ($0.13)  $.00
7. PROPERTY TAX (4) $3.096  $3.07  $2.43 1,90 $1.32  $0.74  $0.15  $06.00
8. ASG PLANT EXPENSE (5) $0.00  $0.00  $0.00  $0.00  $0.00  $0.00  $0.00  $0.00
9. BOOX DEPRECIATION (&) $3,30 83,30 $3.30  $3.30  $3.30  $3.30  $3.30  $0.00

NOTE: Téx. DEPRECIATION (7) $5 $7 13 $¢ ${ $0 $0 U

NOTE: INDEX OF YEAR 1 b 10 15 a 25 30 35

10, ANNUAL REVENUE REQUIREMENT $31.50 $25.50 $16.95 $12.63  $9.17  $6.43  $3.69 £.00

11, AUAL PFLESEN;' LUE (8)  $29.30  $13.29  $4.79  $1.55  $0.55  $0.19 (.05 $.00
12, CIMULATIVE PV $29.30 $103.23 $140.93 $153.92 $158.15 $159.66 $160.13 ¢16(.14

TOTAL CUMULATIVE PRESENT VALUE OF THE REVENUE REQUIREMENT 160.14

LIFETIME OF INVESTMENT IN YEARS 30.30303
LEVELIZED FIRST YEAR CARRYING CHARGE (9 19.0¢ %
NOTES:
(1) THE WORLING CAFITAL ALLOWANCE AS & PERCENT OF NET PLANT EQUALS 2.6
(2) ALLOWEL RETURN ON RATE BASE 1S SET EQUAL TO 15.57%

(3) INCIHMZ TAXES CALCULATED USING AN EFFECTIVE TAX RATE OF 48.85%
(47 PROFTRTY TAXES AS A PERCENT OF NET PLANT EOUAL 3.94%

{3

(7

(&

(&,

IOANED ALD EYPENSE AS & PERCENT OF NET PLART 1S EOUSL TG G.00%

y BO0: DEFRECIATION ASSWMES STRAIGHT-LIND RATE FOR 36,7 YEAFS

PR DEPRECTATION ASEMES 15-YEAR ACRS SCHEDULE

FEJENUZ UALUES DISTORBTED TO BEGIRNING-DF-YEAF &7 THD RSTE OF FITURN
BAIID O Ay INTEREST RATE AT THD RATE OF RETURK AND A ESLALETION

LTTOTOE INUTITMDIT (LT oo q.1E

< T LR RN AR
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FITCHBURG GAS AND ELECTRIC LIGHT COMPANY
DETERHINATION OF A LEVELIZED CARRYING CHARGE RATE

FOR A $100 INVESTMENT IN SERVICES

SUMARY OF CALCULATIONS:1984

YR1 YRS YR10 YR15 YR20 YR25

1. NET PLANT INVESTMENT $100.00 $62.67 $61.01 $39.36 $17.70  ¢0.00
2. (-) TAX RESERVE $0.00 ($7.17) (8$12.22) ($16.29) ($8.65) $.00
3. (4) WORKING CARITAL(D) $2.62  $2.17  $1.60 1,03  $0.4¢  $0.00
4. TOTAL KATE BASE $102.62 $77.67 $30.33 24,09  $3.52 $.00
S.  RETURN O RATE BASE (2)  $15.98  $12.02  $7.8%  €2.75  ¢1.4¢ $.00
6. INCOHZ TAY (3) $€.58  $6.3%  €3.99  ¢$1.68  $0.40 $.00
7. PEOPERTY TR (8) $3.564 2,93 sz.le $1.3%  s$(.63  $0.0C
8. AL PLANT EXPENSE (D) $6.00  $C.00 80,00 $0LOD  $G.00  $G.0G
9.  BOOY DEPRECIATION (&) $4,33 $4.33  $4.32 $4.,33  $4.33  $(.0C

NGTE: TR DEPRECIATION (7) $5 $7 13 $€ $0 $(

NOTE: INDEX OF YEAK 1 9 10 13 20 &

10, ANNUAL REVENUE REQUIREMENT $3z.43  $20.74 ¢16.3z  sll.l6  ¢€.84 $.00

. ALUAL PRESENT WRLUE (8) $30.1c  $13.42  $4.64  $1.37  $0.4] $.00
. CUHUATIVE PV $30.1€ $105.48 $14Z.B0 €154.BE $15£.33 $154.08

[

P s

TOTAL CUMULATIVE PRESINT VALUZ 0F THE REVENUT REQUIREMENT 159,08

LIFETIME OF INJESTHMENT IN YEARS 23.085¢62
LEVELIZED FIRST YEAR CARRYING CHARGE (9) 15.74 %
NOTES:
(1) THZ HORKING CAPITAL ALLOWANCE AS A PERCENT OF NET PLANT EQUALS 2.6
(23 ALLOWED RETURK ON RATE BASE IS5 SET EQUAL TO 15.57%
(3) INCOME TAXES CALCULATED USING AN EFFECTIVE JAX RATE OF 48.85%
(41 PROPERTY TAXES AS A PERCENT OF NET PLANT EQUAL 3.54%
(3 AHUAL AL EXPENST A% ¢ PERCENT 07 NET PLANT 1S EOWRL TO 0.00%
fo. B0 DEFFECIATION ASSUMIT STRAIGHT-LIND RATE FOR 25,0 YEsRE

U7 TR DERRECTATION ATEIMIC JR-vESR ATRD STHZDALE
{t  REVENUD UALUED DISTURTTED TO BZGINGING-0F-YRAE AT THE RATE OF RETURA
S opetIi (0 A IHTERITT RATE AT THD RITD QW RITURL AND M EITRLATIN

ReTD FOR INVEZETRTIT L0ET - 12

WORKPAPLE [-7
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FITCHBURG GAS AND ELECTRIC LIGHT COMPANY

WORKPAPEK D-8

DETERMINATION OF A& LEVELIZED CARRYING CHARGE RATE

FOR A $100 INVESTMENT IN METERING EQUIPMENT
SUMMARY OF CALCULATIONS:1984

YR1 - YRS YR10 YR15 YR20 YR25 YR30

1. NET PLANT INVESTMENT $100.00 $86.56 $69.75 $52.95 $3€.15 $13.3¢  $2.54
2. (-) TAY RESERVE $0.00  ($9.07) ($16.49) ($22.94) ($17.66) ($9.45) ($1.24)
3. (4) WORLING CAPITAL(D) $2.62  $2.27  $1.83 81,39  $0.95  $0.51  0.07
4. TOTAL RATE BASE $102.62 $79.76 $55.09 $31.40 $13.44 $10.40  €1.37
5. RETURN ON RATE BASE (2)  $15.98  $12.42  $B.58  $4.89  ¢3.03 ¢l.62  s(.2
6. INCOHE TAX (3) $6.67  $6.67  $4.50 $2.42 $1.37  ¢(.5& ($0.13)
7. PROFERTY TA» (4) $3.54  $3,06 $2.47 $1.87 ¢1.26 (.66  $0.09
B.  ALG PLANT EXPENSE (5) $0.060  $0.00  $0.00  $0.00  $G.OC $0.00  $0.00
9. BOOX DEPRECIATION (€) $3.3¢  $3.3c  $3.36  $3.3t  $3.3c  $3.3t  $2.%4
NOTE: TAX DEPRECIATION (7) $5 $7 $6 $¢ ${ $0 $0
NOTE: INDE» OF YEAR 1 3 10 15 20 25 3
10, ANNUGL REVENUE REQUIREMENT $31.55 $25.51 $1£.91 $12.55  $5.04  $6.24  $2.71
11, AL PRESDNT UALUE (8)  $29.35 $13.30  $4.78  ¢1.%4  $0.%4  $0.1&  $0.04

12. CUMULATIVE PV $29.35 $103.3c $141.04 $152.97 ¢158.1¢ €19%.64 $160.0F

TOTAL CUMULATIVE PRESENT UALUE OF THE REVENUE REQUIREMENT 160.0&

LIFETIME OF INVESTMENT IN YEARS 29.73370
LEVELIZED FIRST YEAR CARRYING CHARGE (9) 18,43 %
NOTES
(1) THE WORKING CAPITAL ALLOWANCE AS & PERCENT OF NET PLANT EOUKLS 2.6
{2) ALLOWED RETURN ON RATE BASE 1S SET EQUAL TO 15.57%%

(3) INCOME TAYES CALCULATED USING A EFFECTIVE TAX RATE OF 48.85%
(4) PROFERTY TAXES AS A PERCENT OF NET PLANT EOUAL 3.548%

{5) Al AGS EYPENSE AT & PERCENT OF NET PLANT T EQWL TO {.00%
{€) EDOr. DEPRECIATION ASSUMES STRASGHT-LINE RATE FOR 25,8 YEARs

{7y The DEPRECIATION ASSIMES 15-YEAF ACKS SCHEDULE

(B REVENST YALUZS DISTOUNTED TC BIGINGING-0F-TEAR AT Tht RATD O RETURK
cEBRITD O INTEREET RATE AT TR RETE OF RETURL R AV ESLA-TIIN

FATD BOL IMODCTWMENT COET OF L.kl



FITCHBURG BAS AND ELECTRIC LIGHT COMPANY

DETERMINATION OF A LEVELIZED CARRYING CHARGE RATE

FOR A $100 INVESTMENT IN STREET LIGHTING

SUMMARY OF CALCULATIONS:1984
YR1 YRS YR10 YR15 YR20 YR25
1. NET PLANT lWESTT"iENT $100.00 $82.83 $61.51 $40.12 $18.74  ¢0.00
2. (=) TR RESERVE $0.00 ($7.27) (812.46) ($1€.67) ($9.15)  s.00
3. (+) WORKING CAPITAL(1) $2.62  $2.17  sl.61 81,00  80.49 (.00
4. TOTAL RATE BASE $102.62 $77.79 $50.66 $24.51 $10.08 $.00
5. RETURN ON RATE BASE (2)  $15.98 12,11  ¢7.8%  ¢3.82  ¢1.%7 $.00
6. INCOME TAY (3) $8.56  $£.40  $4.02  $1.72 0.4 $.00
7.  PROPERTY TAY¥ (4) $3.54  $2.93  $2.16  €l.4z  ¢D.66 0.0
B. AL5 PLANT EXPENSE (5) $0.06  ¢0.00  $C.00  $0.00  $0.00  sC.00
9. BOOY DEPRECIATION (&) $4.28  $4.28  $4.28  $4.28  %4.28  ¢0.0C
NOTE: Téo. DEFRECIATION (7) $5 $7 $6 $¢ $0 £0
Q7E: INDEX OF YEAR 1 3 10 15 20 25
10, ANNUAL REVENUE REQUIREMENT $32.38 $25.73 $1B.36 $l1.24  %8.9 $.00
11, ANOAL PRESINT WALUE (8)  $30.12  ¢13.41  s4.84 81,32 (.41 $.00
1z, CMUATIVE PV $30.12 $105.3¢ $14z.71 $154.82 $158.3z $139.13
TOTAL CUMULATIVE PRESENT VALUE OF THE REVENUZ REQUIREMENT 158.15
LIFETIMD OF INVESTMENT IN YEARG 23.3814¢
LEVELIZEL FIRST YEAR CARRYING CHSRGE (9) 15.94 4
NOTES
(1) THE WORKING CAPITAL ALLOWANCE AS A PERCENT OF NET PLANT EQUALS 2.6Zi

(2) ALLOWED RETURN ON RATE BASE 1S SET EQUAL TO 15.57%
(3) INCOME TAXES CALCULATED USING AN EFFECTIVE TAX RATE Of

(4) PROPERTY TAXES AC A PERCENT OF NET PLANT EOUAL 3,545
(50 AR ALG DYPENZT AS & FERCENT 0F NIT PLANT 1€ EQUAL TC

45.85%

URU

e BOG DERRCCIATI(G ASSIMID STRAIGMT-LIND RATE FOF 22,6 YEa

e
Lz

(8 REVENTD VALUES DS DOTOOBEQIRGING-0T-YEAF AT THD RSTE 07 RITURN

DI TSN R S

RETT FOR IMUZITHMEINT COST OF P

ST THD RETT T ORITURN R AL ERLALETIN

WORKPAPEF. D-9
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EITCHBURG GAS WD ELEUTRIC CUMPANY WOKKPAPER E-1
MARGINAL COST STUD
#AKGIMAL LOSS EACTURS

A, DEVELOPRENT OF ADJUSTMENT EACTOR (1]
LUNULATIVE  #ASE LUAD PERUENT
BASE CASE MwH LOS3ES LINE CUKE COLL TUTAL TUIAL MR LUSSES
1. LOSSES AT WEPEX LEVEL 9,509 v 0 4,509 4,50 406,400 1094
2. oSkV LINE LUSSES Z.284 v ¢ 1,064 14,793 4Ub, 440 20908
3. 69-13.8KV LINE LUSSES 791 1,107 ¥ 433 14,526 405, 4db 3.57%
4. SUBSTATION LUSSES - PRIANKY v f,09 1,499 Jouid 17,090 406,40 4,402
$. PKIWKY CIRCUIT LOSSES 10,246 ) 0 16,246 27,2% 406,426 5.72%
5. SECONDARY UIRCUIT LUSSES 249 5,406 703 0,498 33,594 40,426 8,471
7. TUTAL 33,594
INCREAENTAL CASE MWH LOSSES
{NCREMENTAL INCREAEMTAL
n LOAU ek KATI0 L2)
1. LOSSES AT NEPEX LEVEL 1.10408 9,322 0 0 4,822 9,82 9,69 3.3 1.3784
Z. 6%V LINE LOSSES 1.06959 2,374 0 ] 2,574 15,196 1,698 4,152 i.4519
3. 69-13.8KV LINE LUSSES 1.06004 8ib 1,107 490 2,813 12,010 9,09 4.98% 1.3%45
4. SUBSIATION LOSSES - PRIAARY 1.05167 ) 1.:69 1,309 Sou78 17 67 4,048 5541 15208
S. PRIMARY CIKCUIT LOSSES 1.04613 10,674 ) 0 10,678 28,269 4,098 4,992 1.4076
6. SECONDARY CIRCULT LOSSES 1.00379 301 5,306 732 0,338 004 1,698 i0.412 12592
7.  T0TAL . 1.00000 34,604
B. APPLICATION UE ADJUSINENT £ACTOR
AVERAGE L0SS EACTOKS £5T LHATED AAKGLHAL LUSS £ACTORS
ENEKGT ERENGY ERERGY ALKGY
UERAND ENERGT UN-EAK QEE-PEAR  RATIU L2) UERAHY EHERGY UN-FEAK UEE-FEAK
1. LOSSES AT MEPOOL LEVEL - 0.0234 0.0264 0.0i%9 1. 3784 - 6.03226 0.03639 0.02729
2. LOSSES AT 69KV TRANSAISS (0N - 0.02902 0.0302 0.9226 1.4319 - . 04155 0.04324 0.0343h
3. LOSSES AT 13.8 SUB-TRANS. 0.0637 0.03949 0.0319 0.0234 1.3949 0.08883 0.0494Y 0.04393 0.03283
4. LOSSES AT PRISARY 0.u947 0.06708 0.0636 0.0538 1.4878 9.14089 409980 0.09462 0.978%5
5. LOSSES AT SECUMDARY 0.1208 0.08266 0.0/ 0.0673 12992 0.13211 0.10409 0.09772 §. 08475
NOTE: {11 BASE CASE #wH LOSSES AS FER LOMPANY 1981 LOSS STUDY, ImEOKAATION RESPONSE AG 2-4 PAGE 2.
IMCKEAENTAL CASE BRSED ON COMFANY METHODOLOGY SHOWN 1N ATTAUHAENT WE-E-1, HUT
wiTd IWd LOAD aDDITION LOSS-DJUSIED. .
[2] kATI0 OF INCKEMENTAL CASE LOSSES 10 BASE CASE LOSSES.
1
! AY
\
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EITCHBURG GAS AND ELECTRIC CUHPANY
NARGINAL COST STUDY

RATING PERIUDS BY TIME OF USE

f. KATING PERIODS DEEINED AS PER GE FILING:

ON-PEAK 90H-9PH H-F ALL AONTHS
OFE-FERK ALL OTHER HOURS

PEKCENT OF LUSIS

B. ENERGY (0STS (HEASUKED [N LACH FERIUD) BY PERiQD
ON-FEAK PERIOU 33.75%
OFE-FEAK PERIUD 04.33%

C. DEMAND COSI

%)

L. COINCIDENT PEAK (ALLUCATED UN AVERAGE AONTHLY SiSTEH PEAK)

ON-PEAK PEKIOUL 100.002
GEE-FEAK PERIOD 3.00%

2. NON-COINCIDENT PEAK (ALLOCATED ON INDIVIDUAL mAXIMiUM DEMANDS) 1]

UN-PEAK PERLOD 80.v0%
UEE-PEAK PERIUD 20.00%

NOTES:
11 A ERACTION OF NON-COINCILENT PERK LEMAND COSIS ARE ALLOCATED TO THE OFF FPEAK
FERIOD 10 INDICATE THAT PEAK LOADING ON SOME DISTRIBUTION EQUIPHENT
#AY OCCUR QUTSIDE OF IHE PEsk PERIOD. THE COMPANY HAS N0 DATA OR
STUDIES 10 INDICATE WHAT THAT EKACTION SHOULD BE, BUT CHOSE ONE-EIETH
(20%) AS A REASGNABLE ESTIMAIE.

WORKPAPEK E-.



. PERCENT OF DEMANDS BY VOLIAGE

PERCENT AT PKIMARY VULIAGE
PERCENT AT SECUNDAKT VULTAGE

PERCENT UE CUSIGMERS 81 VOLIAGE

PERCENT AI PRIMARY VOLIAGE
PERCENT AT SECONDARY VULTIAGE

NUABERS OF CUSTOMERS

vl B

1

. I0IAL CUSIGHERS
. CUSTOKEKS AT PXIMARY UNLY
. CUSTGHERS AI SECONDAKRY UNLY

MULTIPLE BILLED KESIDENT AL UNIIS

. CUSTOMER DEHANDS AT AETER

. CLASS COINCIDENCE EACIOR
. CLASS COINCIDENT PEAK KW AT HETER

HON-COINCIDENT PEAK KW AT PRIHARY

« MON-COINCIDENT PEAK KW AT SECONDARY

Cb
I3s

?";.

CONSUMPTION AT METER

ANNUAL CONSUMFTION [# AWH

NUMBER OF METERS AND SERVICES 3Y T(PE

NOTES:

HETER TYPES:

COMMERCIAL WEIGHIING EACTUR
NUMBER OF METERS AND SERVICES

DATA AS EILED.

EITCHBURG GAS AND ELECTRIC UOMPANY
HARGINAL COST SIUDY
DATA BY LLASS AND VOLIRGE LEVEL

19,822

WUKKFAFER £E-3

RESIDENTIAL  COMMERCIAL  IWDUSTRIAL SIREEY LIGHTING
0.00 20.64% 93.99% 0.004
100,002 74,3064 4.01% 100.00%
0.00% 10.63% 94, 441 0.00%
100.00% 49.93% 9.390% 100.00%
[0TAL RESIDENTIAL  COMMERCIAL  INDUSTRIAL STREEY LIGHTING
22,977 20,477 1,99 i8 498
87 0 72 13 0
22,890 20,477 1,918 3 492
899 6937 0 0 0
125,191 57,872 34,468 31,981 870
84,984 7,87 23,213 2,030 879
v.3292 0.027 U.4364 0.4167
54,626 19,004 21,612 14,097 Jod
349,098 107,486 91,638 146,365 3yub8
COMMERC IAL INDUSTKIAL
1-PHASE 3-PHASE 3-PHASE J-PHASE PR IHAKY
200 AnP 400 Anp 1200+ AP HETEK NG
0.60 0. 0.15 0.10
1,194 99 299 199 18

=

<1
L {134



£IICHBURE QAY AND ELCIRIC LIGHT COMPANY

MARGINAL LOST STUDY
LEVELIZED CAKXING UHAKGUES AND ESLALATIUN RATES

A. LEVELIZEL CARRING CHAKGE MUDEL INPUT UATA &HL RESULT

INVESTNERT TYPE

ALLUWED KATE OF RETURN t1]
[NTER25T COMPUNEAT (11
WORK {NG CAFIInL ESCTOR 2]
ErEELTIVE ML, TAs esE (1

IIC PERCENTAGE til
#ROPERTY TAS KATE

BOGK DEPRECIATION XATE
ESCALATION ERCIUR (R3]

CARKYING CHnibl RATZ L

B. rROPEKIY TAX RAIE

¢ROFERTY TAX EACTOR:

C. £00K DEPRECIATIUN KAIE

»00K LIFE:
B3 UEP. EXPENSE
92 EAR END PLANT

Al

NUXKFAPER E-4

MSTRIBUTION BISTRIBUTIUN OISTRIBUTIUN

U. ESCALATION EACTURS BASED UN HANDY-WHIIMAN INDEX

DATA:

1964
1994
1379
1574
1969
1764
1954
1944

~VERAGE ESCALATION RATES EOK VARIOUS PERIODS:

NOTES:

GENERATOM TKANSHISSION  4CL 360-362  od-do7 YK Jod-doy SEC THANSEQRAERS SERVICES METEKING  STREET LIGATiNG
0.195700 0.155700 9.133700 0.155700 0.1337%0 0155760 0.155700 4.15579¢
J,063797 0.063797 2.063797 0363757 0,063797 2,903757 0.0637%7 3.003757
(RGN ] Uovisiso d.¢d0idg8 v.linivh v.Glelds U.0doads ¢.lolde 0.2201%6
R LN u. by PRELNT PR LLAIV] V. 466000 U dogavl 7.488990 J.40B200
G4 100000 0.100000 ©,100000 0. 150200 0.100000 0.100000 0. 100000 0. 100000
9.135402 0.032402 0.039402 0.035402 0.035402 9.035402 G.033402 2.035402 9.935402
0.053309 0,0:4744 G. 043331 0.034633 0.0354634 0.033060 0.043317 ¢.03307 0,04272%
V062122 0.068145 V.0bicdo 0.7 5083 0.075683 v.U41Bls 9475562 Q.u4b0i4 9.073334
16,99 14.55% 15.69% 14,522 14,042 15.06% 13,741 18.43% L3.94%
d3 PRUP TAX 93 NET rlasl  rALIOR
789012 22287307 9.035402

30.0 40.1 39.% 28.9 28.9 30.3 23.1 29.8 23.4
$291.976 $184,720 $63,0% $234,316 $.244,316 $/8,031 $44,339 434,325 347,739
$7,560.772  $7,405,448  $2.5%9,047  46,/69.009  $6.760.009 92,360,146 $958,873  $1,021,366 81,117,395
237 228 225 237.9 237.9 st 219 204 251.9

233 229 229 227 227 209 193 201 262.9

173 166 170 167.3 167.9 128 19 143 194

1ol 107 107 108 U1 i%0 104 01 124.3

48 76 ¥3 71 71 y9 70 49 7

il 6l o8 33 34 93 31 32 84,5

49 5 3 40.5 40.5 12 39 74 2.9

24 2 32 2y 210 o] 2l 49 8.5
1.01717 1.01333 1.06000 1.04626 1.04626 1400997 1.100% 1.01493 0. 99619
20498 1.06554 1.03766 1.07333 1.0/233 104300 1.07863 1.0/304 1.00i33
1.06904 107659 1.97716 1.u6402 1.04402 1.07753 1.07731 1.0783 i.09613
1.00428 1.079%9 1.00874 1.98383 1.02383 1.03174 1.07400 1.0u686 1.03492
1.v6412 1.06613 L.ubléb L.u706Y 1.07368 1.04481 1.97958 1.046062 1.07333
100399 1.03118 1.04447 1.06074 1.00074 1.02134 £.00420 1.04438 1.09498
1.v45892 1.05578 1.44497 1.06189 1.Ub189 L.3szsl 1.06037 1.03630 > 1.0%698

L1] EKOM EXHEBIT PiS-5 gEVISED 10/1/44.

(2] SEE WURKPAPER L-4.

L3] HANDI-WHITHAN ESCALATION EOK THE TWENIY (EAR FERIOD 1304-i384 rAS BEEN SELECTED
AS nOST REPKESENTATIVE OF HISTOKICAL, MWD EXPECIED FUTUKE ESCALATION KATES.
(4] SEE WORKPAPERS D-1 THROUGH D-9 FOR IHE SunmARY OF CALLULATIONS.
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JaN
LEB
HAK
APR
hAY
JUN
JuL
AUR
SEP
0ct

NOV
DEC

WID AVE

EITCHBURG GAS AND ELECTRIC LIGHT COMPANY
HARGINAL COST STUDY

ESTIMATED EUEL REVENUE

BASED ON COSTS OF GAS AS PER EUEL EILINGS

$0. 04033
$0.05266
$0.03206
$0.03266
$0.03140
$0.05140
$0.05140
$0.05373
$0.05373
$0.03373
$0.04960
$0.04%60

$0.031397

At

37,118
29,531
32,853
30,392
29,740
30,962
29,361
33,869
32,002
32,368
31,897
34,624

WOKKPAPER E-3
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CASE B
EITCHBURG BAS AND ELECTRIC LIGHI COMPANY SCHEDULE 1
NARGINAL COST STUIN '
SUMMARY OF DENAMD COSTS

A. TOTAL DEMAND COST BY VOLTAGE LEVEL GENERAT ION SUB-TKAN PRINARY SECONDAKY
COINCIDENT PEAK RELATED COSIS:
1. HARGINAL DEMAND LOSS FACTOR [1] g8.883% 14,0891 13.211%
2. GENERATION COST (2] $37.50 $40.83 $42.78 $43.20
3. TRANSHISSION COST L3] $22.42 $24.41 $20.08 $23.83
4. TOTAL UEMAND COST PEK KW CP $39.92 $65.24 '$68.36 $69.03
NON-COINCIDENT PEAK RELATEL COSIS:
9. DISTRIBUTION COST [41 $0.00 $0.00 $16.17 $44,01
b. TOTAL DEMAND COSI PEK KW NLP $0.00 $0.00 $16.17 $44.01
B. T0TAL DEMAND COST BY TIME PERIDD [3] GENERATION SUB-TKAN . PR IMARY SECONDAKY
1. CF DENANDS ON PEAR 100% $39.92 $63.24 $08.30 $69.03
OEF PEAK 0x $0.00 $0.00 $0.00 $0.00
Z. NCF DEMANDS ON PEAK 80X $0.00 $0.00 $12.93 $33.21
OFE PEAK 207 $0.00 $0.00 $3.23 $6.60
C. TOTAL DEMAND COST BT CLASS L61: RES 51 32 0L
PERCENT AT PRIMARY VOLIAGE ¢.00% 2u.644 9u.99% G.004
PERCENT AT SECONUAK? VOLTAGE 1v¢. 001 74.30% 4.01% 100.00%
i. COINCIDENT DEMAND COST PEk Ki C¥ $69.03 $65.60 $68.3Y $69.03
4. CLASS COIMUIDENCE EACTOR 0.1814 0.0331 0.u1% 0.4167
3. CF DERMAND COST ADJUSIEL 10 NCP UERANDS $12.5¢. $43.60 $34.39 $28.77
4. DEMAND COST PEr KW NCF 244.01 $36.67 $17.24 $44.01
3. T0TAL DEMAND COSTS PEK KM NCY $36.04 ¥90.47 $54.83 $72.78
NOTES:

1) SEE WOKKPAPEK E-1. LOSSES APPL TG Ck COSTS ONL:, E.G. GENERATION AND TRANSAISSION.
[21 SEt SCHEDULE 14 )

[3] SEE SCHEDULE 1B

(4] SEE SCHEDULE 1L

[S) SEE WOKKPAPER E-2. COSIS BY TIME PERIUD ARE ~OT USED EOR CALCULATING COSIS BY CLASS DUE TO THE LACK OF CLe:
{61 SEE WOKKPAFEK E-3 FOk DATA ON CLASS LEMANDS BY VOLTAGE LEVEL AND CLASS CUINCIUENCE EACTOks.

0%



CASE B
EITCHBURG GAS AND ELECIRIC LIGHT COMPANTY SCHEDULE (A
MAKG INAL COST SIUDY
HAKGINAL COSIS OF GENERATION

A. INVESTMENT CUSIS

A

L. CGST Uk RIPEAKER (N 1584 (1] $320.02 (XN OF LAPACITY

2. INELAIE 10 1991 AT ESCALATION RAIE (2] = 6.213% 487.96

3. DISCOUNT to 1984 AT 8AIE OF XLIURN 13.57% 177.21

4, ADD 20% FUR KESERVE MARGIN 20.00% 33.44

3. hEI INVESIRENT COST ;;1;:;; /KW ON 313TEA Feah
b. AID LOADER EOR QENERAL PLANT L3] 2.13% 3.52

7. 0D LUALZR EOR PLANT A [4] 121X 2.38

g. T0TAL INVESTMENT COSI ;;;;:;; /YW QF SYSIEM FEAK

8. ~NNUAL ENERATION LOSIS

. LEVELIZED CAERYING CHARGE RATE [31 16.09%

10. ANNUAL CARRYING CHAKGES $33.36

1l. OPENATIGN AND MAINTENAMCE EXPENSE (6] $1.42

12, AID NON-PLANT ARG (7] 17.70% $0.32

13. IGTAL GENERATION CAPACITY CUSIS $37.50 +ikN UF STSIEM-PEAK (8]
NUTES:

1 SEE WORKPAFER A-1.

(2] 3EE WORKPAPER E-4. HANDY-WHITMAN ESCALATION EOK IHE IWENT{ (EAR PERIOD i904-1384 HAS EEEN SELECTED
A3 THE MOST KEPRESENTATIVE OF HISTOKICAL, AND EXPECTED EUTUKE ESCALATION KATES.

{3] SEE wORKPAPER C-l.

(4] SEE WORKPAPER C-2.

£5]1 5EE WORKPAPER D-1.

{61 SEE wORKFAPER A-1.

{71 SEE WORKPAPER C-3.

(8] SISTEM PEAK DEMAND UAH 8E DEFINED AS NEPOOL - UETERMINED CAPABILITY RESPONSIBILITY. CONIRIBUTION IO
AVERAGE MONTHLY COINCIUENT PEAKS IS AN APPROPRIATE MEASUKE OF CAFABILIT{ KESPONSIBILITY AND Cnd
THEREEORE BE USED TQ ALLJCATE GENERATION CAPACITY COSIS.

(o



CASE B

EITCHBURG GAS AND ELECIRIC LIGHT COMPANY SCHEDULE 1B

1984 MARGINAL COST STUDY
HARGINAL COSTS UE TRANSMISS [ON

N A, INVESTMENT COSTS

f. NET INCR. INVEST. '74-'84 ($1954) (1]
2. INCKEASE IN AVE. MONTHLY PEAKS '74-'84 (2]

3. NET INVESTHMENT COST

4. ADD LOAUER £OR GENERAL FLANT L31
9. ADD LUADER E£OR PLANT AYG L4]

0. T0TAL INVESTMENT CUsIT

B. aNNUAL IRANSMISSION COSTS

7. LEVELIZED CARRY IN3 CHARGE KAIE [5]
6. ANNUAL LAKRYING CHAKGES

7. UFERATION AND nAINTENANCE EXPENSE (o)
8. DD NON-PLANT ARG (7]

9. IOTAL ANNUAL CGSIS PER UNII

NOTESS
{11 3EE WORKFAPER A-2
[2] SEE WORKPAPEK A-2
{31 -EE WORKPAFER C-1
(4] SEE WURKPAPER C-2
[31 SEE WORKPAPER 0-2
{61 SEE WORKPAFER B-l
7] 3EE WORKPAPER C-3

$1,395,180
16,187

$136.96 /KW BASED ON AVERAGE HONTHLY SYSTEM PEARS

[3¥)

3K $2.31
1.214 .66

$141.54 /RN AVE. MU, PERK

14.33%
19.93
2.33
7.08% V.16

22,42 /KW AVE. #0. PEAK
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CASE B
E(ICHEURG GAS AND ELECIRIC LIGHI COMPANY SCHEDULE 1C

1984 MAKGINAL CUST STUDY
MAKGINAL COST OF BISIRIBUTION

. INVESIMENT COSIS (1]

ACCOUNIS  364-363 ACCOUNTS  366-367
ACCOUNTS " ALCOUNT
360-362 PKIHARY JECUNDAKY FRIMARY SECONDARY 368

L. iRCR. [HVEST. "74- 34 (] 13300,098)  $1,439.i89  $1,4:89.189 $381.4067 $331,067 342,916
2. INCREASE iN PEAKS "74-'54 (3] 10,187 26,770 40,236 26,770 20,330 40,336
3. NET INVESIMENT COSI/KW NCP ($29.40) $33.39 $70.083 314,06 3ig.97 vib.60
4. ADD LGADER £OR GEN PLANT (41 19.63] 1.13 1.20 0.30 2.40 2.39
5. AUD LOADER EOR PLANT A4G L] {0367 7.63 §.30 0.17 V.23 ¢.37
6. T0TAL INVESTMENT LOSI {336.44) $33.17 $72.99 3i4.74 $19.5 $48.15
B. ANNUAL DISTRIBUTION COSIS

7. LEVELIZED €. CHG RATE (61 15.69% 14,622 14,042 4,041 14,042 19.96%
8. ANNUAL CARKYING CHARGES {$4.78) $3.07 $10.67 32.16 $2.8% $3.16
3. OPER. AND AAINT. ZXPENSE {71 $2.34 $1.93 +l.46 $1.93 31.46 30.06
10. ADD NON-PLANT A&h (31 1.71 1.4l 1.06 1.41 1.06 0.04
1. TOTAL ANNUAL CUSTS/KW NCP ($0./3) $11.40 L IEL $u.4Y $3.37 $9.26

NUTES:

{13

€21
i3l
(4]
3]
el
- 7]
{81

PRIAARY DISTRIBUTION INCLUDES AUCGUNT 360-362.AND PRIAAR( PORTIONS UF ACTOUNT 364-3635. AND ACCOUNIS J6o-3
SECONDARY DISTKIBUTION INCLUDES SECONDARY FORTIONS OF ACCOUNIS 304-305, #nD <CCOUNIS 366-387, &ND ACLOURNT
3EE WORKFPAPER A-3

SEE WORKFAPER A-3 :

SEE WORKPAPER C-1.  3AME 1 LOADER AS EOR TRANSMISSION AnD GENERATION.

SEE WORKPAPER C-2.  SAME ¥ LOADER AS EOR TRANSHISSION AND GENEFATLON.

3EE WORKPAPER D-3

SEE WORKFAFER B-1

SEE WUKKPAPER C-3.  THE EACIOR IS 72.80% OF U4n EXPENSE.

4
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EITICHBURG GAS AND ELECIRIC LIGHT CUMPANY
HARGINAL COST STUDY

SUMMARY OF ENERGY COSIS

A. MARGINAL ENERGY COSIS EROM 1984 UF £ILINGS: ON-FEAK UEE-PEAK

CASE B
SCHEDULE 2

I0TAL
0.04431
0.04860
0.04860
0.04860
0.04711
0.04711
0.04711
0.04608
0.v46c8
§.04b08
0.04273
0.04273

JANUARY 0.05176 0.04014
EEBXUART 0.04975 0.04793
dAKCH 0.04975 0.04799
HPRIL 0.0497% 0.04/%
#aY 0.05098 0.04300

JUNE 0.93098 0.04500

JULY 0.03¢98 0.04500
AUITUST 0.03098 0.04424
SEPIEMBER 0.05098 0.04428
UUTUBER 0.05093 0.04428
MUVEABER 0.0%010 0.03866
UECZHBER 0.0u010 ¢.03dbh
ANNUAL AVERAGE WEIGHIED BY HWH 0.03039 0.04401

8. ADJUSTMENT £OR WORKING CarIIAL, IRANSHISSION AnD LOSSES

1. WORKIAG CAPTIAL ADDER (1] 1.052
2. ADDER EOR TRANSMISSION niPENSE (1] $0.00127 ON-FEAK
3. AVE, TRANS. EXPENSE (WID 8( ON/OEE HRS) $0.00119 TIOTAL PERIOD

0.04036

$0.00114 OFE-PEAK

SECINDAKY

VOLTAGE: PRINARY
1. ON-PEAK LOSSES (2] 0.09462
2. JEE-PERAK LOSSES (2] 0.07833
3. TOTAL LOSSES (2] 0.09480
AAKG IHAL ENEKGY CGSIS PER kW BY VOLIAGE: (3]
4. ON-PEAK . $0.05736
3. OFE-PEAK $0.04920
6. IOIAL ' $0.05283

KESIDENTIAL  COMMERCIAL
ANNUAL MARGINAL ENERGY CUSTS BY CLASS: (4]

0.09772
0.08475
0.10409

$0.09732
$0.v4948
$0.03303

i QUTFUT

29,740
30,1482
29,361
33,469
32,002
34, Jo8
31,097
34,024

[NGUSTRIAL STREET LIGHTING V

FERCENT KWH AT PRIMARY 0.002 10.052
PERCENT KNH AT SECONDARY 100,001 #9.951
7. CLASS CENIS/KWH $0.05303 $0.05301
NOTES:

£1] EROM WORKPAPER C-3
(21 EOM WORKPAPER E-1

94,442 0.001
3.36% 100.00%

$0.05284 $0.05303

(3] AVERAGE WEIGHIED $/KwH ADJUSTED EOR WORKING CAPITAL, TRANSMISSION EXPENSE, AND LUSSES

{41 CLASS CUNSUMPTION BY VOLTAGE LEVEL EkOM WORKPAPER £-3

“1a



CASE B

EIICHBUKG GAS AWMD ELECTRIC LIGHT COAFANY SCHEMULE 3
1484 MAKGINAL CUST STubY
SUMMARY OF CUSTOAER LOSIS

3-PHASE 3-FHASE 3-rHAsE rYIMAKT
A. METERS AND SERVICES STANUARD 1-PHASE 200 AP 400 Ay 1500 anp HLTEK NG
nUABER (112 KES LDENT (AL 19,822

LCUMNERL JAL [ M 299 199

INDUSTRIAL 18

1. ANNUAL CUST FOR METERS (2] $348,312 $72,268 44,538 68,586 $/8,873 $33,/04

2. AMMUAL CUST Fu SEXVICES (2] b4l,633 33,514 iv,070 .83 14,507 ¢

3. T0TAL 4489, 945 $107,782 $63,013 sliv,447 ¥4, 440 $44,/03

TUTAL  KESIDENT [AL LUMAERC [AL INUUSTHIAL  STRERT LiudY

NURBER OF CUSTOMERS (1) 82,977 26,477 1499 18 192
4, TOIAL AMWUAL COST $999, 94 $377,3713 $14,703 v
5. TOTAL AMnUAL CUST PER CUSTOAER $44.34 $144.08 $1,675.39 (1
8. STKEET LIGHTING 08 HPS 1000 HPS 00m HES 400¥ nFy Lovve Hes 1w W JVALI, 4008 M 1008 MY
MUMBEEK BY TTPE (3} 1/% 4/4 74 22y 4“2 1009 3/ E 1 L3
1o fueidl COST 8T TYFE (4] $66.54 $58.74 $74.0b $9i.45 $149.03 i 6300 $6i.2l $100,97
1. TOTAL AMMUAL COST BI TIPE $119,i04 $32,982 120,311 420,347 ¥, 034 03,044 $0,008 I 4038 44, 240.88
3. TOTAL AWMUAL COST $319,414 BUUALS $049.91  rEE STKEEY LiGHTING LUSTUALK
(. OTHEK CUSTUMER EXPENSES TUTAL  KESIUENTIAL CunnERC 1AL INDUSTR AL STREET Ll
NUMBER OF CUSTUMERS 2,977 20,477 1,990 16 494
I. COST PER CUSTOMER (4] $45.39 $49.4% $45,.39 $45.39

9. T0IAL CUSTOMER COSIS

{. TOTAL CUSTURER COSIS/CUSTOMER $93.09 $254.93 $1,917.74 $094.36

NOTES:
(1] SEE WORKPAPER E-3,
(2] SEE SCHEDULE 3A. 8/UMIT VALULS mULIIPLIED BY NUASER UF uMiTS.
(3) EiOm CURPANY $ILLING RECUKDS.
(4] SEE SCHEDULE 3-8,
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A. COST QF AETERS

L. NET [MVESIAMENT COSI: AEITEKS (1)
2. ADUER FOR GENERAL PLANT (2]
3. ADDER ECK PLANT Ak (3]

TOTAL [NVESTAENT

9. CARKYING CHAKGES L4)
b. UPENATION /D nA INTENANCE (3]
7. ADOER ECR MON-FLANT ALG (6]

TOTAL ANNUAL CUSTS

8. COST OF SERVICES

1. WET INWVESTNENT COSI: SERVICES [1]

2. ADDEH FUR GENESAL PLAKT L1)
3. ADUER EOK PLAMI As6 (3]

1.

107AL (MVESTHENT

S. CARRYING CHAKGES (/)
6. UPERATION AMD MAINTEMAWCE (3]
7. ADDER EOR NOM-PLAAT ALG (6]

TOTAL ANNUAL COSTS

(1] SEE WORKPAPER A-4.
[2) SEE WORKPAPER C-1.
(3] SEE wOKKPAPER C-2.
(4] SEE WORKPAPER -7,
L5 SEE WOKKPAPER 8-2.
{5} SEE WORKPAPER C-3.
(7) SEE WORKPAPER 0-4.

.13
1.211

19.182

3. 90%

.1

1.211

16.392

72,401

CASE B

FITCHBURG GAS AND ELECTRIC LIGHT COnrANY SUHEDULE 34
1984 MakuiNAL CUST STULY
COSIS UE NETERS AnU SERVICES
sTAnDAKD 1-PHASE 06 AnP 400 NP (RO 1 AETLK NG
$36.00 $124.90 $340. W0 oo W $812.00 43,836,
.77 2.04 7.2 14,93 17.20 LT
0. 44 [} 4.3 .59 9.46 46.60
$37.20 $ild.14 $341.36 sbil. 4l 939,13 3, 704.10
7.4 4,09 b/ 120,31 100,94 /00,32
$6.U4 $.0.80 027,04 $102.90 $lob.cd 2043,/
.40 1a.14 4l.ud /4.2 ¥9.17 40d.5v
$17.97 00,43 $163.% $2%.77 | X5 TRV 8,259
$191.3d $176.04 $318.75 1.4 21433.34 .0
4.07 .74 b./d 4.2 Y.i4 0.
3.33 2.i4 3.7 Y.d0 S.2b 0.00
$197.98 s181.92 $329.40 $447.71 4447, /1 $0.00
$32.37 $29.74 $ud.8b $73.20 $/3.80 $0.00
0.0 V.0 2.00 0.00 V.00 .00
0.00 0.0 0.00 0.0 V.0 (Y
$32.37 $29.74 434,86 $/3.20 $73.20 $0.00

o~

M



COST OF STKEET LIGHIING

1.
3.
3.

4.
3.
6.

7.

8.

NET INVESTAENT COST: STREEI LIoIS (1)

ADDER EUR GENEWAL PLAAT (2}

AUDEK EOR PLAMT Als (3]

T0TAL [RVESTAENT

CARRY ING CHARGES 14J

OPEKATION AND nA InTENARLE (5]
ADDEX EOR NON-PLANT Al L6)

TOTAL AMNUAL COSTS

8. OTHER CUSIOMER CQSTS

. CUSIOMER SERVICE aeD ACCOUNTS (7]

NOTESS

')

£1] 3EE WORKFAPER A-4.
[2) SEE wOkKPAPER C-1.
(3] SEE WORKFAPER (-2,
4] SEE wORKPAPEK D-9.
5] SEE MORKPAPER B-2.
(6] SEE wORKPAPER C-3.
(7] SEE WORKPAPER B-1.

CASE B

EITCHBURG GAS AWD ELECTRIL LIGHT LuakAsy SUHELULE 3B
1984 nakuiNaL COST STUDY
STREEY LiGHTING Asb UTHER LUSTURER €OSIS
S0¥ nr§ 100 HES 2008 HES 4008 HES LUGOM HES Lo0d 1794 MY 008 Y
212,89 $230.44 $273.49 6374.19 1540, 44 $201.20 $ove. 29 $314.9%
1./4 PR3 FEIt VR X .04 LW 4,39 bud
.71 .87 3.32 4.0 v.b4 2.4 2.0l 3.79
$230.34 $244. 14 82,53 1300.09 $04.08 $204.u3 $ilsa8 -HZX.JB
$3b.73 34,92 (IR fol.od $90.01 $J4.1b 4.9 $31.39
17.:36 17.:6 17,26 17,26 [V i/.ab ireub 17,26
12.% léast id.3b fo ot lao 12,00 1e.30 ii.%
$ob.24 04,74 $/4.% $91.435 +119.83 ol 99 303,40 #dl.21
$45.55  PEK WUSTUAEK

$44b

i
t

L2UN



£ ITCHBURG GAS AND ELECIRIC LIGHT COMPANY

1984 MARGINAL COST SIUDY

HARGINAL COSTS UNCONSTRAINED

CASE B
SCHEDULE 4

NESIDENIIAL  COMMERCIAL  INDUSTRIAL UUTDOOR LIGHTING
T0TAL CLASS CLASS CLASS CLASS
COMPANT  RATES E-R,SC,T RATE E-6S1.LT RAIE E-452  RAIE E-OL
A. CUSTOMER INFOKMATICy
N0. CUSTGMERS 22,977 20,477 1,590 18 192
ANNUAL HaH 3ALES 49,099,014 107,435,806 31,038,412 146,330,309 4,308,457
NON-LOINC. KW - BEAAND 169,632 93,313 34,168 31.381 370
B. nARGINAL COST SUMMARY {11
1. DEXAND COSIS §9,802,086 5,275,467  $2,773.667 - $1.689.834 $63,318
2. ENERGY CUSTS 18,483,356 9,700,302 4,334,021 7,734,786 189,246
3. CUSTOHER COSIS 2,762,217 1,918,554 467,518 34,919 341,626
i I0TAL $31,047,658  $12,394,324 38,100,305 49,458,940 $394,190
C. COMPARISON WITH REVENUE REQUIREMENT
L. TOIAL AAKGINAL COSIS §31,047,658  $12,094,324  #8,100,203 9,138,340 $394,190
3. TOTAL BASE HATES RKEQUSSTED [2 $22,414,431 99,054,306 6,864,360 33,819,323 $674,834
3. FUEL RATE REVENUE 1364 (3l 18,002,346 5,942,851 4,726,052 7,548,823 184,019
4. [OTAL KEVENUE KEQUIKEMENT 540,416,777  $14,397,657  $11,591,618  $14.368.830 $858,453
5. DIEEEKENCE (39,369,119)  (51,703,333) ($3,491,412) ($3,303,711)  ($204,663)

NOTESS

(1] VALUES ERUM 3CHEDULES 1,4 AN 3 AULTIPLIED TIMES VALUES IN SECTION A.

2] EROM EXHIBIT GRG-9.

(3] FUEL KATE KEVENUE IS CALCULATED ON THE BASIS OF 1984 EILED EUEL COST RAIES,
IN ORDEX TO BE CONSISTENT WITH THE METHOD FOR ESIIMATING MARGINAL EHEXGY
COST. IHE KESULTING 1984 AVERAGE ANNUAL EUEL RATE, EXCLUDING OVER AnD UNDER

KECOVERIES, IS

$0.05157 PER KILOWAIT HOUR. SEE WORKFAPER E-3.

e



EITCHBURG GAS AND ELECTRIC LIGHT COMPANY
MARG INAL COST STUDX
HAKG INAL LOSTS CONSTRAINED IO REVENUES

CASE B

SCHEDULE 35

RESIDENTIAL  UOAMERCIAL  INDUSTRIAL OUTDOUR LIGHTING
T0TAL CLASS CLASS CLASS CLASS
CUMPANY  KATES E-R,5C,I RAIE E-5S1,CT RAIE £-652  KAIE E-UL

A. CUSTONER INEUKMATION

40, LUSTCAERS - £ i4ART 23977 20477 1390 8 492

ANNUAL KR 3ALES 49,098,014 107,435,386 40,638,312 146,385,399 3,0e8.40

SON-COINC. KW - UEMAND 169,632 43,513 34,468 31,981 370
B. MARGINAL COST SUMMARY - CUSTUMER COSTS CONSIRAINED (1]
1. GEMAND COSTS 9,502,086 5,275,467 2,773,087 1,689,634 63,318
2. ENERGY LOSIS 18,483,35 5,700,302 4,859,021 7.734,786 189,246
3. CUSTOMER COSTS 12,131,3% 3,621,887 3,998,930 3,944,230 606,289
4. T0TAL $40,416,777 $14,597,657 $11,591,618 $13,368.650 334,333
C. CORPARISON WITH REVEWUE REUU [REAENT
I. TOTAL HARGiAL COSIS $40,416,777  $14,597,057  $11,591,618  $13,368.650 +898,893
3. T0TAL 565E RATES sEQUESIED 22,414,430  $9.054,806  Sb,dod %60 $2.319,323  16/4.634
3. FUEL RATE REVENUE 1384 18,002,346 5,542.35L . 4,726,682 /.348,d2S (84,019
4. T0TAL REVEWUE KEGUIREAENT  $40,416,777  #14,397,657 311,391,018  $13.368,030 $658.353
S. OLEFERENCE %0 30 %0 50

N0TE:

0

(1] IWE DIFEEREWCE BETWEEN ARG INAL COSTS ANMD REVENUE REQUIKEMENT BY CLASS ON
SCHEDULE 4 IS SUBTRACTED EROM CUSTOMER COSTS EOR EACH CLASS.
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